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The strength and stability of the test article, dosing solutions and controls, under the 
experimental conditions, were not determined. 
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ABSTRACT 

The test article, 3-Nitro-1,2,4-Triazol-5-one (NTO, 99.6% pure), was tested for its potential 
to induce· mutations at the thymidine kinase locus of t5178Y. TK+1

-. moUse. lymphoma cells in 
vitro. The concentrations of test article tested with and without S .. 9 activation in the Range 
Finding Test were 0.1, 05, LO, 5.0, 10, 50, 100, 500; 1000, and 5000 J.tg/mL. The pH of the 
5000 J.tg/mL solution was 3.09. It was adjusted to 6.8 with 1 N NaOH. Rehttive Suspension 

. Growth (RSG, i.e., growth in culture after treatment compared to the growth in cUlture of the, 
corresponding solvent control cultures) was used to measure toxicity. The RSG· for cultures 
treated With NTO with and without 8-9 activation indicated that NTO was relatively nontoxic. 
The cultures treated with and without S-9 activation with 5000 J.tglmL had 57% and 86% RSG, 
respectively. 

The DefmitiveMutatioIi Assay was performed using a 4,:,hour treatment period with and 
without S-9 activation at test article concentrations of 10, 50, 100,250,500, 1000,2500, and 
5000 J.l,g/mL. Cultures treated with and without activation with concentrations 0[250, 500, 
1000; 2500, and 5000 IlglmL were cloned for mutant selection. All of the cultures, both with 
and without activation, had Mutant.Frequencies.(MF - mutants per 106 viable cells cloned) 
that were siinilar to the average MF of their concurrent solvent control cultures; The Relative. 
Total Growth (RTG - the combination of suspension growth and clonal growth compared to' 
that of the corresponding solvent control cultures) for the cloned cultures ranged from 72% to 
132% for cultures treated without activation and from 18% to 73% for cultures treated in 
conjunction with exogenous activation. The results for a repeat of the with S-9 activation 
portion of the Definitive Mutation Assay also showed that the treated cultures all had MF that 
were similar to the averageMF of the solvent control cultures. The RTG for these cultures 
ranged from 29% to 128%. Under the test conditions, the t:esults of the Defmitive Mutation 
Assay are considered negative . 

. Cultures were :treated for approximately 24 hours without activation with concentrations of 
10, 50, 100,.250, 500, 1000,2500, and 5000 llg/mL for the Confirnlatory Assay. The cultures 
treated with 250,500, 1000,2500, and 5000 IlglmL were cloned for mutant selection. All of the 
cultures had MF that were similar to the average MF of the solvent controls. The RTG for the 
cloned cultures ranged from 24% to 175%. 

Under the test conditions, the results of the Definitive and Confirmatory·Mutation Assays 
are considered negative. 
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INTRODUCTION 

The experimental portion of this study was conducted by Paul E. Kirby, Ph.D., Jian 
Song, Ph.D., Karen Shore, B.A., Melkie Lulie, M.S., Adrienne Parker, B.S., and Shashi Shanna, 
B.S. from August 27, 2008 to October 28, 2008, at SITEK Research Laboratories. The 
experimental procedures used to perfonn this study were essentially those of Donald C. Clive, et 
al. (1, 2) and they are described in detail in the protocol appended to this report. 

The purpose of this study was to evaluate the test article, 3-Nitro-l,2,4·Triazol·5-one 
(NTO), for its potential to induce mutations at the thymidine kinase locus of L5178Y TK+/­
mouse lymphoma cells. 

ill mammalian gene mutation assays treatment with the test chemical is carried out to 
induce a forward mutation at the specific locus. The cell cultures are incubated to allow 
phenotypic expression of any induced mutants. The cells are allowed to fonn macroscopic 
colonies in the presence of an agent that allows for only the growth of mutant cells. 

The L5178Y mouse lymphoma clone used in this mutation assay is the TK+/-3.7.2C 
strain which is heterozygous at the thymidine kinase (TK) locus. The TK enzyme is responsible 
for incorporating exogenous thymidine via a salvage pathway, into the cell in the fonn of 
thymidine monophosphate. Analogues of thymidine, such as trifluorothymidine (TFT), can also 
be phosphorylated by TK, which leads to cell toxicity. Forward mutation at this locus results in a 
loss ofTK activity and subsequent resistance to TFT, which is used as the selective agent to kill 
wild type cells (6). TK-/- mutants are not killed by TFT and are able to survive due to the ability 
to synthesize purines de novo. 
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MATERIALS 

INDICATOR CELLS 

Source 

The L5178Y TK.+1
- mouse lymphoma cells, clone 3.7.2C, were originally obtained from Dr. 

Donald Clive, Burroughs Wellcome Company, Research Triangle Park, North Carolina, on 
October 17, 1984. The cells were subcultured, cleansed ofTK-I- cells, and cryopreserved in a 
large number of ampules for L5178Y TK.+1

- Assays. The cells used for this study were from lot 
numbers 080808,081508 and 091208. 

Culture Conditions: 

The L5178Y TK+!- mouse lymphoma cells were cultured in RPMIIO [RPMIo Medium 
supplemented with 10% heat-inactivated horse serum] in 50 rnL disposable centrifuge tubes at 
37 ± 1°C on a roller drwn rotating at approximately 25 rpm. Each culture was gassed with 
approximately 5% CCh and 95% air prior to placement on the roller drum. Each culture was 
sampled daily to determine cell concentrations, and if the cell concentrations were greater than 
0.2xl06 cellS/mL, the cultures were adjusted to 0.2xl06 ceIls/mL. 

Stock Cultures 

Stock cultures were grown in RPMIIO in T-75 plastic tissue culture flasks on a shaker 
rotating at approximately 125 rpm. The cultures were monitored and adjusted when necessary to 
maintain them in log phase growth. The TK+1

-cultures were cleansed ofTK-I- cells by exposure 
to THMG (thymidine, hypoxanthine, methotrexate and glycine) for 24 hours and grown in THG 
(TIIMG without methotrexate) for an additional 24 hours prior to being cryopreserved. 

CONTROL SUBSTANCES 

Positive Controls 

Methyl methanesulfonate (MM:S), which induces mutations at the TK locus without 
metabolic activation, was used for the positive control for the without activation portion of the 
assay. The source and lot number of the MMS used in this study is given below: 

Source: Sigma Chemical Company 

CAS RegisttyNo.: 66-27-3 

Expiration Date: 11-06-08 

Lot No.: 123K3690 

Storage Conditions: Room Temperature 

10 
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7, I2-Dimethylbenz(a)anthracene (DMBA), which causes mutations at the TK locus with 
metabolic activation, was in the Definitive Assay. The source and lot number of the DMBA 
used in this study are given below: . 

Source: Sigma Chemical Company Lot No.: 096K188I 

CAS RegistryNo.: 57-97-6 Storage Conditions: I-5°C 

Expiration Date: 03-05-09 

Solvent Controls 

DMSO was used to dissolve the test article. Information about the DMSO is presented 
below: 

Source: Sigma Chemical Company Lot Nos.: 056KOI72 

CAS Number: 67-68-5 Storage Conditions: Room Temperature 

Grade: Certified Expiration Dates: 01-16-12 

The positive control substance DMBA was dissolved in acetone to make the stock 
solutions. The source and lot number of the acetone batch used in this study are given below: 

Source: Mallinckrodt Lot No.: 2440 T15B29 

Grade: Certified Storage Conditions: Room Temperature 

CAS Registry Number: 67-64-1 Expiration Date: 11-13-10 

The positive control substance MMS was dissolved in deionized, distilled water (DDW) to make 
the stock solutions. The source and lot number of the DDW was not recorded in the study 
workbook. 

TEST ARTICLE 

1. Name/Label ID: 
2. BatchlLot No.: 
3. Physical Appearance: 
4. Date Received: 
5. Storage Conditions: 
6. Purity Information: 
7. Correction Factor: 
8. Expiration Date: 

3-Nitro-1.2.4-Triazol-S-one (00) 
BAE 07B 305-001 
White powder 
July 23, 2008 
Refrigerated (1 ° to 5° C) 
99.6% 
None 
Not Provided 
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EXPERTIWENTALPROCEDURES 

DOCUMENTATION 

The materials, experimental procedures used in the perfonnance of the study, experimental 
resul~ and methods used in the evaluation of the results were documented in the study 
workbook. .. ' 

DETERMINATION OF TEST ARTICLE SOLUBILITY 

A solubility test was performed using water and DMSO. A small aliquot of the test article 
was dispensed into a glass test tube and water or DM80 was added. The test article had limited 
solubility in water; approximately 14 mglmL. The test article was soluble at about 500 mglmL 
inDM80. 

PREPARATION OF TEST CULTURES 

Range Finding Test 

The L5178Y TK+1
- stock cultures were maintained in log phase growth until used in the 

study. A pool of cells was prepared from the stock cultures at a concentration of l.Ox106 

cells/mL in 50% conditioned RPMIlO and 50% fresh RPMIo (RPMI 1640 medium, no serum 
added, containing 0.1% pluronics and 0.011% sodium pyruvate). 8ix (6.0)mL of the cell 
preparation was dispensed into 50-mL disposable centrifuge tubes resulting in 6x106 cells/tube. 
Each tube was gassed with approximately 5% C02 and 95% air, sealed, and placed on a shaker 
to keep the cells suspended until treatment. 

Mutation Assay 

The cells were prepared for the Definitive Assay as described above for the Range Finding 
Test. 

PREPARATION OF METABOLIC ACTIVATION SYSTEM 

The metabolic activation system consisted of ArocIor 1254-induced rat liver homogenate 
(8-9 fraction) and the cofactor pool. The 8-9 fraction was prepared in 0.25 M sucrose from 
ArocIor 1254-induced, male, Sprague-Dawley rats.· 

hmnediately prior to treatment, the S-9 fraction was mixed with the cofactor pool to obtain 
the S-9 cofactor mixture, which was kept in wet ice until used. The 8-9 cofactor mixture was 
prepared in the following proportion per mL of S-9 mix: 

12 
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All of the ingredients, except the S-9 homogenate, were mixed until they were dissolved. 
The pH of the solution was adjusted to approximately 6.8 by adding IN NaOH until the color of 
the solution returned to its original media color. The solution was filtered by passing it through 
a 0.45 Jlm filter. The mixture was maintained on ice until it was used. At that time, the S-9 
homogenate was added. In the Range Finding Test and the Definitive Assay, the S-9 mix was 
diluted 1: 1 with serum free media before being used in the experiment. 

The following are the details regarding the batches of S-9 used in this experiment: 

Source: 
S-9 Batch Used: 
Suspending Media: 
Protein content of the S-9: 
Expiration Date: 
Storage Conditions: 

Molecular Toxicology, Inc. 
2188 and 2220 
0.25 M Sucrose 
35.8 and 40.1 mglmL 
1 0~03-O9 and 12-05-09 
:S;-70oC 

Further information about the S-9 batches used is provided in Appendix V. 

TEST SYSTEM IDENTIFICATION 

All test cultures were labeled using an indelible ink pen with a code system, which clearly 
identified SI1EK's Study No., experiment number, activation system, test article or control, and 
concentration. 

PREPARATION OF TEST ARTICLE DOSING SOLUTIONS 

For the Range Finding Test and the Definitive and Confirmatory Mutation Assays the test 
article was dissolved and diluted in DMSO in glass tubes. All the test article and control 
substance preparations and treatments were done under UV filtered lights to avoid possible 
problems of photoinactivation. The concentration and stability of the test article under 
experimental conditions was not detennined. 

RANGE FINDING TEST 

In order to determine the test article concentrations that would produce cytotoxicity, a 
Range Finding Test was performed with and without activation at test article concentrations of 
0.1,0.5,1.0,5.0,10,50,100,500,1000, and 5000 JlglmL. 
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Treatment was perfonned by adding 4.0 mL ofRPMIo (serwn-free RPMI media) or 4.0 mL 
of S-9 mix to the test cultures containing 6x106 cells in 6.0 mL of medium and then adding 100 
JlL of each of the test article concentrations. 

The solvent control was run simultaneously with the treated cultures in each system. The 
solvent control cultures received 100 J1.L of DMSO. The cultures were gassed with 
approximately 5% C02 and 95% air and incubated at 37 ± l°C on a roller drum apparatus 

. rotating at 25 ± 2 rpm. 

After a 4-hour exposure period, the cells were pelleted by centrifugation at approximately 
1000 rpm for 10 minutes, and the test article was removed by decanting the supernatant. Two 
rinses in 10 mL of RPMIIO were perfonned, after which the cells were resuspended in 30 mL of 
RPMlIO, gassed with approximately 5% C~ and 95% air, and incubated at 37 ± 1°C on a roller 
drum rotating at 25 ± 2 rpm. 

Approximately 20 hours and 44 hours post treatment, 1.0 mL samples were removed from 
each culture to determine the cell population density of each. The 1.0 mL sample was placed in 
a vial containing 19 mL of 0.1 % trypsin in phosphate buffered saline. The vials were incubated 
for 10 minutes at 37 ± 1°C. Three counts were made using a Coulter Counter, and the average 
count was used to determine the concentration of cells per mL for each culture. After the 
detennination of cell numbers at 20 hours post treatment, each culture having greater than 
0.2x106 cells/mL was adjusted to 0.2x106 cells/mL. This was perfonned by retaining the 
volume of culture that would result in a final concentration of 0.2x106 cells/mL when fresh 
medium was added to it to yield a combined final volume of 30 mL. The cultures having less 
than 0.2x106 cells/mL were not adjusted. Either the adjusted, 0.2x106 cells/mL or the lower 
unadjusted number was used as the Day 1 adjusted cell concentration. 

The Suspension Growth (SG) of each culture was determined using the following fonnula: 

SG = Day 1 Cell Cone. x Day 2 Cell Cone. 
0.2xl06 CelIs/mL Day 1 Adjusted Cell Cone. 

Calculations were perfonned using a validated, Excel spreadsheet program (2400A.xlw). 

The Relative Suspension Growth (RSG) of each of the test article-treated cultures was 
determined by calculating its growth relative to the corresponding solvent control cultures' 
averageSG. 

RSG = SG of Treated Culture x 100 
Average SG of Solvent Controls 

MUTATION ASSAYS 

The Definitive Mutation Assay was performed using a 4-hour treatment period with and 
without activation at test article concentrations of 10, 50, 100, 250, 500, 1000, 2500 and 5000 
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JlglmL with and without activation. The Confinnatory Mutation Assay was performed usIDg a 
24-hour treatment period without activation at test article concentrations of 10, 50, 100, 250, 

, 500, 1000, 2500 and 5000 JlglmL. 

The test article was dissolved in DMSO and a serial dilution was performed to prepare the 
lower test article dosing solutions. The pH of highest stock solution was acidic and was adjusted 
to approximately pH 6.8. Cultures containing 6.0 mL of cells at a concentration of l.Ox106 

cellslmL were prepared in conditioned RPMlIO (supernatant from the stock cultures). 
hnmediately prior to adding the appropriate test article dosing solution, 4.0 mL of either RPMIo 
medium or 4.0 mL of S-9 mix was added to each culture, depending on whether or not it was to 
be treated in conjunction with the exogenous metabolic activation system. 100 JlL of each test 
article dosing solution was added to the appropriately labeled culture. The final volume at the 
end of the treatment was approximately 10 mL in each culture tube. 

hnmediatelyafter addition of the test article, the culture was gassed with approximately 5% 
C02 and 95% air. After all of the cultures had been treated, they were placed on a roller drum 
apparatus and rotated at a speed of 25 ± 2 rpm in an environment of 37 ± 1°C. Two solvent 
control cultures were included in each treatment group, i.e., with activation and without 
activation. The solvent control cultures received 100 J!L ofDMSO. 

In addition, two sets of cultures were treated with positive control chemicals. As indicated 
earlier, MMS was the positive control for the non-activated portion of the assay, and DMBA 
was the positive control for the 8-9 activated portion of the assay. Prior to treatment, the positive 
controls, MM8 and DMBA, and their respective solvent controls, deionized, distilled water and 
Acetone, received either 4.0 mL of sermn-free medium or 4.0 mL of exogenous metabolic, 
activation mixture in each tube just prior to treatment with 100 J,lL of the appropriate solution. . 

After a 4-hour exposure period, the cells were pelleted by centrifugation at approximately 
1000 rpm for 10 minutes, and the test article was removed by pouring off the supernatant. Two 
rinses in 10 mL ofRPMlIO were performed. The final rinse was followed by resuspension in 30 
mL OfRPMIlO, gassing with approximately 5% C~ and 95% air, and incubation at 37 ± 1°C on 
a roller drum apparatus set at 25 rpm. 

Approximately 20 hours and 44 hours post treatment, 1.0 mL samples were removed from 
each culture to determine the cell population density of each. The 1.0 mL sample was placed in 

. a vial containing 19 mL of 0.1% trypsin. The vials were incubated for 10 minutes at 37 ± 1°C, 
after which they were placed on an automatic cell counter. 1'hree coincidence-corrected counts 
were made, and the average count was used to determine the concentration of cells per mL for 
each culture. After the determination of cell numbers, each culture having a population greater 
than 0.2x106 cells/mL was adjusted to 0.2x1 06 cells/mL. The cultures having less than 0.2xl06 

cells/mL were not adjusted. Either the adjusted~ 0.2xl06 cells/mL or the lower unadjusted 
number was used as the Day 1 adjusted cell concentration. At the 20-hour point, the final 
volume after adjustment was 30 tnL. At the 44-hour point, the final volume was 15 mL. 
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The Confirmatory Mutation Assay was conducted as above, except the cells were exposed 
for 24 hours and the cultures were adjusted at the end of treatment, and the following two days 
with cloning after the last adjustment. 

Cloning for Mutants and Viability 

After the expression period in the Mutation Assays cultures were selected for cloning based 
on their SO. Since the test article was nontoxic, the cultures treated with the five highest 
concentrations were selected for cloning. 

For each culture selected for cloning, 200 mL of cloning medium (CM) was prepared. The 
CM was made by combining the following ingredients in the indicated proportions for each 100 
mLofCM: 

RPMIo 
Horse Serum 
Sodium Pyruvate (0.022 gmlmL) 
Purified Agar (4% Solution) 

70.75 mL 
20.0 mL 
0.5 mL 
8.75 mL 

For each culture selected for cloning, 100 mL of eM was dispensed into a flask designated 
for the addition of the restrictive agent trifluorothymidine (TFT) (allowing the growth ofTK-/­
cells only) and 100 mL of CM was dispensed into a flask designated as a Viable Count (VC) 
flask. The CM in the VC flask was used to culture an aliquot of cells from each culture cloned 
to approximate the percentage of viable cells in each culture. 

The cloning process was as follows: 

1. Each TFT and VC flask received 100 mL of CM, and each was placed in a shaker 
incubator set at approximately 125 rpm and 37 ± 1°C. 

2. The cultures designated for cloning were centrifuged at approximately 1000 rpm for 10 
minutes. Twelve (12) mL of the supernatant was aspirated and discarded. The cells were 
reSuspended in the remaining volume of supernatant and then added to the appropriate TFT 
flask. Each TFT flask contained 3x106 cells. Each flask was replaced on the shaker incubator 
(125 rpm, 37 ± 1°C). 

3. After each TFT flask had shaken for at least 15 minutes, a 1.0 mL aliquot was removed 
from each, a 1:10 and a 1:5 serial dilution (1:50 total dilution) was perfonned, and a 1.0 mL 
aliquot of the last dilution was added to the appropriate VC flask. Each VC flask contained 
approximately 600 cells. 

4. After the completion of cell addition to each VC flask, an aliquot ofTFT was added to 
each TFr flask. The concentration ofTFT in the culture was approximately 3.0 J.1g1mL. Both 
TIT and VC flasks were replaced on the shaker incubator (125 ± 2 rpm, 37 ± 1°C). 
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5. After at least 15 minutes of mixing, the contents of each flask were dispensed in equal 
aIiquots onto three plates. The plates were chilled for 20 minutes in a refrigerator (I-5°C) and 
then placed in an incubator at 37 ± 1°C in an atmosphere of approximately 5% C02 and 95% air 
for 12 days. 

6. 3-4 days after cloning, the plates were carefully observed for signs of contamination. 
Any contaminated plate was discarded and the infonnation was recorded in the study notebook. 

Enumeration of Colonies 

After an 11 to 12-day incubation period, the number of colonies per TFT and VC plate was 
determined by counting them with an ARTEK 880 Colony Counter. The raw counts were 
increased by a correction factor detennined for SITEK's colony counter. The correction factor 
used was as follows: 

Adjusted Count = (Machine Count - 0.649) 
0.8423 

Determination of Mutant Frequency and Induced Mutant Frequency 

The Mutant Frequency (MF) of each culture that was successfully cloned was detenTIined 
as a function of viable cells forming colonies. The calculation was performed as follows: 

MFIl06 Viable Cells = Average No. Mutants Per (RM)1 Plate x 200 
Average No. of Colonies in the 

Corresponding VC Plates 

The Induced Mutant Frequency (IMP) was calculated by using the following formula: 

IMP = MF of Treated Cultures - Average MF of Solvent Control Cultures 

Determination of Suspension Growth. Relative Suspension Growth. Relative Cloning 
Efficiency, Total Growth and Relative Total Growth 

Relative Suspension Growth 

The SG and RSG of each culture were determined by performing the calculations described 
earlier. 

Relative Cloning Efficiency 

The Relative Cloning Efficiency (RCE) was determined for each culture by using the 
following formula: 

I RM refers to restrictive medium, i.e., plates containing medium with TFT. 
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Average VC Count 
RCE = of Treated Culture x 100 

Average VC Count 
of Solvent Controls 

Total Growth 

The Total Growth (TO) of a culture was calculated as follows: 

TO = RSOxRCE 
100 

The TO was calculated for each test article-treated culture that was successfully cloned. 
All of the calculations were perfOlmedusing a validated, Excel spreadsheet program 
2400Bl.xls. The Relative Total Growth (RTG) was calculated by using the following fonnula: 

RTO = TO of Treated Culture x 100 
Average TO of Solvent Controls 

Sizing of Colonies 

Colony sizes were detennined by varying the size-setting potentiometer on an ARTEK 880 
Colony Counter. Counts were first made with the potentiometer set so that all of the colonies 
would be counted. Subsequent counts were made with potentiometer settings adjusted so that 
approximately fifteen size groups were established for each plate. 

The nwnber of colonies in each size group was calculated and plotted with the increasing 
colony size with validated, Excel spreadsheet programs (SOLNASIZ.xlw, SOLS9SIZ.xlw, 
MMSSIZE.xlw and DMBASIZE.xlw). These graphs can be found in Appendix ll. 
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CRITERIA FOR A VALID ASSAY 

The following criteria were used in evaluating the acceptability of the assays. 

Solvent Control Cultures 

The results for the solvent control were considered acceptable if: 

1. The average Cloning Efficiency of the solvent control cultures was 65% or higher. 

2. The average MF of the solvent control cultures was between 35 to 140 per lx106 viable 
cells. 

3. The suspension growth for the solvent controls was between 8 and 32 for the Definitive 
Assay and 23 to 180 for the Confinnatory Assay. 

Positive Controls 

The results for the positive control cultures were considered acceptable if: 

1. At least one of the positive control-treated cultures had a MF that was three times or 
greater than the average MF of its solvent control cultures. 

2. Their solvent controls had an average Cloning Efficiency of 65% or greater. 
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EVALUATION OF TEST RESULTS 

The following criteria were used as guidelines in evaluating the results of the assays for a 
negative, positive or equivocal response. Since it is impossible to write criteria that would apply 
to every configuration of data generated by an assay, the Study Director was responsible for the 
ultimate decision in the evaluation of the results. No statistical methods were used in analyzing 
the data. 

Criteria for a Positive Response 

A response was considered positive if at least one culture had a :MF that was two times or 
greater than the average MF of the corresponding solvent control cultures and the response was 
dose dependent. 

Criteria for a Negative Response 

A response was considered negative if: 

1. All of the cultures exln'biting TG of approximately 10% and greater had MFs that were 
less than twice that of the mean MF of the corresponding solvent control cultures, and 

I 

2. There was no evidence of a dose-dependent response. 

Criteria for an Equivocal Response 

A response was considered equivocal if it did not fulfill the criteria of either a negative or a 
positive response, andlor the Study Director did not consider the response to be either positive or 
negative. 
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ARCHIVES 

All of the raw data, documentation, protocol, protocol amendments, deviations and 
report; along with an electronic file containing the data tables and the final report of the study, 
are maintained for at least ten years at SITEK Research Laboratories' Archives at 15235 Shady 
Grove Road, Suite 303, Rockville, Maryland 20850. 
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. RESULTS 

SOLUBILITY TEST 

The test article was soluble in water at approximately 14.3 mg/mL, and in DMSOat 
approximately 500 mg/mL. 

RANGE· FINDING TEST 

The results for the Range Finding Test and Mutation Assays are presented in Appendix I. 

A sll11llil.ary of the results of the Range Finding Test$ is presented in Table 1. The 
concentrations of test article tested in the Range Finding Test were 0.1, 0.5, 1.0,5.0,10,50,100, 
500; 1000, and 5000 ~g/mL With and without S-9 activation. The test artiCle was· relatively 
noritoxic both with and without activation. The culture treated with 5000. ~g/m1 without 
activation had Relative Suspension Growth (RSG) of 86% and the culture treated With 5000 
llg/mL with activation had 57% RSG. 

DEFINITIVE MUTATION ASSAY 

The Definitive Mutation Assay was performed using a.4-hour treatment period with and ... 
without activation at test article concentrations of 10, 50, 100, 250, 500, 1000, 2500, and 5000. 
llg/mL with and without activation. After the two-day expression period, cultures were selected 
for cloning based on their RSG. Since· the test article was rehitively nontoxic, the cultures 
treated with the five highest concentrations were cloned; 250, 500, . 1000, 2500 and 5000 . 
llg/mL. . 

.. The results of the Definitive Mutation Assay are presented in Tables 2-4 (Cloning Data) 
and Tables 5 and 6 (Total Growth Data). The results of a repeat assai with activation are 
presented in Tables 7 and 8 (Cloning Data} and Tables 9 and 10 (Total Growth Data} . 

None of the cultures treated in the absence or presence of exogenous metabolicaciivation 
had Mutant Frequencies (MF) that were more than iwo .. fold greater than the averageMF of the 
corresponding solvent controls, The Relative Total Growth (RTG) for the cultures treated 
without activation ranged from 72% to 132%. The cultures treated in the presence. of activation 
had RTG that ranged from 18% to 73% in the first trial, and from·29% to 128% in the second 
trial. Since the absolute number of mutant. colonies were within the range of the corresponding 
solvent control values and there was no evidence of a dose response ··in relation to ·mutant 
frequency, these results are negative. . 

The positive control MMS produced a positive response without exogenous metabolic 
activation in the first trial and DMBA produced a positive response in the second trial. The. 

2 The culture treated with the higher dos;: ofDMBA was lost to contamination. in the frrsttrial, and the culture 
treated with the lower dose did not have a sufficient increase in mutant frequency. 
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solvent controls' MF values were within an acceptable range3 of SITEK's historical solvent 
control values (Appendix IV) .. The size distribution for the cultures treated with the positive. 
controls, MMS and DMBA, exhibited an acceptable positive response and colony size' 
distribution. 

CONFIRMATORY MUTATION ASSAY 

. The Confinnatory Mutation Assay was performed .usmg a· 24-hour treatment· period 
without activation at test article concentrations of 10, 50, 100, 250, 500, 1000, 2500, and sooa 
J..lg/mL with and without activation. After the two-day expression period, cultures treated with 
concentrations of250, 500, 1000,2500 and 5000 J..lg/mL were cloned for mutant ~election. 

The reswts of the Confirmatory Mutation Assay are presented in Tables 11 and 12 (Cloning 
Data) and Tables 13 and 14 (Total Growth Data). . 

. As in the assay with the 4-hour exposure, all of the treated cultures had MF that were 
similar to that of the solvent control cultures. The RTGs for these cultures ranged from 24% to 
175%. . 

The positive control, MM:S, produced a positive response. The size distribution for the 
cultures treated with MMS exhibited an acceptable positive response and colony size 
distribution. 

3 The value for DMBA in the second trail was a little high. Please see protocol deviation number 1 for details. 
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CONCLUSIONS 

The test article, 3-Nitro-l,2,4-Triazol-5-one (NTO), was tested in the L5178Y TK+1
-. 

Mouse Lymphoma Mutagenesis Assay both in the presence and absence of exogenous 
metabolic activation. 

. All of cl~ned cultures treated with NTO, up to. the highest concentration tested of 5000 
/lg/mL 4, in the Definitive and Confirmatory Assays had· Mutant Frequencies that were similar to 
that of their correspondirlg solvent control cultures. Therefore, under these test conditions, the 
test article, NTO, is negative in the L5178Y TK+1

- Mouse Lymphoma Mutagenesis Assay. 

4 5000 llg/mL is the highest recommended concentration by the ICH and OECO guidelines. 
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TABLE 1 

L5178Y TK +/. MOUSE LYMPHOMA ASSAY 

RANGE FINDING TEST 

TRIAL NUMBER: A·1 

TEST DOSES IN: lIg1mL 

TEST ARTICLE I.D.: 3-Nllro-1,2,4-Triazo/ ·5-0ne (NTO) 

SITEK STUDY NUMBER: 0985-2400 

CONCEN· CELL CONCENTRATION 
TRATION DAY 1 DAY 2 

(x1.0E+06) (x1.0E+06) 
WII!:IQUT ACTIVAIIO~ 

SOLVENT A 0.642 0.603 
SOLVENT B 0.638 0.474 

0.1 0.737 0.511 
0.5 0.702 0.491 
1.0 0.650 0.518 
5.0 0.634 0.485 
10 0.732 0.603 
50 0.780 0.480 
100 0.702 0.601 
500 0.705 0.451 
1000 0.833 0.443 
5000 0.680 0.444 

WITH S9 ACTIVATION 

SOLVENT A 
SOLVENT B 

0.1 
0.5 
1.0 
5.0 
10 
50 
100 
500 
1000 
5000 

SG = 

RSG = 

0.560 
0.512 

0.485 
0.496 
0.530 
0.433 
0.499 
0.389 
0.448 
0.383 
0.382 
0.282 

Day 1 Cone. 
2.0E+05 ceils/mL 

0.790 
0.776 

0.727 
0.741 
0.859 
0.846 
0.740 
0.797 
0.774 
0.779 
0.784 
0.~7 

X 

SG of Treated Cultures 
Avg. of SG of So/vent Controls 

SOLVENT: DMSO 

SUSPENSION RELATIVE 
GROWTH SUSPENSION 

(SG) GROWTH 

9.7 AVERAGI; SG 
7.6 8.7 

9.4 108% 
8.6 99% 
8.4 97% 
7.7 89% 
11.0 126% 
9.4 108% 
10.5 121% 
7.9 91% 
9.2 106% 
7.5 86% 

11.1 AVERA~ESG 
9.9 10.5 

8.8 84% 
9.2 8B% 
11.4 109% 
9.2 88% 
9.2 B8% 
7.8 74% 
8.7 83% 
7.5 71% 
7.5 71% 
6.0 57% 

Da:l2Conc. 
Day 1 Adjusted Cell Cone. 

X 100 

Table verified by: QAU:J..L Study Director: G ~ 
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TABLE 2 

L5178Y TK+/- ASSAY - CLONING DATA 

WITHOUT ACTIVATION 

EXPERiMENT NO: B-1 (Definitive Mutation Assay) 

TEST DOSES IN: IJg/mL 

TEST " COLONIES PER PLATE 
ARTICLE' iN'RESTRICTIVE ' 

CONCENTRATION MEDIUM (TFT) 
1 2 3 

SOLVENT A ,99 ' 82 - 93 
SOLVENT B 6,1 68 62 

250 A 139 137 138 
250 B 91 108 ,106 
500 A 88 82 93 
500 B' 119 130 123 
1000 A 131 119 126 
1000 B 127 86 116 
2500 A 99 91 131 
2500 B 123 119 165 
5000 A '113 100 95 
5000 B 124 120 143 

....",; = Data in this column-is from Table 5. 

Mutant Frequency (MF)/1.0E+06 Viable ,Cells = 

STUDY NUf)IIBER: 0985-2400 

AVERAGE ',COLONIES PER 
COLONIES/' VIABLE COUNT 
TFTPLATE , (VC) PLATE 

2 3 

91 139 1,71 190 
64 158 175 188 

138 263 211 221 
102 ,189 199 176 
88 262 209 203 
124 272 224 244 
125 301 ' 250 272 
110 266 21a '265 
107 247 226 233 
136 276 322 ' 328 
103 ',220 249, ,208 
'129 249 216 367 

~. . 

Average Number of Mutants Per (RM) Plate x 20'0 
Average Number of Colonies in toe Corresponding 

, Viable Counts (VC) Plates ' 
. '. . .... .' 

Induced Mutant Frequency (IMF) ::: MF of Treatec:i Cuitures- Average MF of Solvent Control Cultures 

TabJta verified by: OAu:IIL Study Director: G2k.: 

TEST ARTICLE 1.0:,: 3-Nltro-1,2,4-Triazol-5-one (NTO) 

SOLVENT: DMSO' 

AVERAGE CLONING MUTANT INDUCED .. ,RELATIVE, 
COLONIES/ ,EFFI- ' FRi:QUENCY MF/ ' TOTAL' 
VCPLATE CIENCY (MF)/1 ;OE+06 1 ~OE+06 GROWTH 

CELLS, CELLS -
, AVE.SOL-

167 83% 109 VENTMF 
174 87% 74 92 

232 116% 119 27 72% 
188 ' 94% 109 17 122% 
225 112% 78 -14 99% 
247 123% 100 ,8 120% 
274 137% 91 -1 118% 
250 125% ' 88 -4 132% ' 
235 118% 91 -1 109% 
309 154% 88 ,-4 106% 
226 113% 91 -1 ' 97% 

,277 139% 93 1 117% 
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TABLE 3 

L5178Y TK+I- ASSAY - CLONING DATA 

WITH. S-9 ACTIVATION 

EXPERIMENT NO: 8-1 (Definitive Mutation Assay) 

TEST DOSES IN: Ilg/mL STUDY NUMBER: 0985-2400 

TEST ARTICLE 1.0.:. 3-Nitro-1.2.4-Triazol-5-one (NTO) 

SOLVENT: DMSO 

TEST 
ARTICLE 

CONCENTRATION 

COLONIES PER PLATE AVERAGE COLONIESPER AVERAGE- CLONING-MUTANT INDUCED 
. IN RESTRICTIVE· . COLONIESI VIABLE COUNT COLONIES/·: EFFI- FREQUENCY MFI 

MEDIUM (TFT) TFT PLATE . (VC).PLATE vi; PLATECIENCY (MF)/1.0E+06 1.0E+06· 
1 . 2 3 .1· . 23 CELLS CELLS 

SOLVENT A 152 157 160 156 243 254 251 
SOLVENT 8 174 202 193 190 260 327 294 

250 A 105 135 137 126 211 257 224 
250 B 162 158 174 165 258 231 235 
500 A 146 156 155 152 196 .218 243 

500 B ·205 230 176 204 ~1 -1 -1 
1000 A 94 132 94 107 211 224 .182 
1000 8 171 163 175 170 187 263 180 
2500 A 133 144 122 133 196 262 205 
2500B 132 ·165 129 142 251 266 . 143 
5000 A . 92 151 106: 116 . 156 168 114 .. 
5000 B ,103 119 104 109 243 211 170 

'-1 = Plate lostto contamination. 
#N/A = Not applicable 
*** = Data in this column is from Table 5. 

Mutant Frequency (MF)/1.0E+Q6 Viable Cells = Average Number of Mutants Per {R.Mp)latex 200 . 
Average Number of Colonies ,in the Corresponding 

Viable Counts eve) Plates 

InduCed Mutant Frequency (IMF) = MF of Treated' Cultures ~Average MF of Solvent Control' Cultures 

Table'verified by: QAU:, ..• U L . Study Director: a 
., 

AVE. SOL-
249 125% 125 VENTMF 
294 147% 129 127 

231 115% 109, , -18 
241 121% 137 10 
219 110% . . 139 12 
#N/A ' #N/A #N/A #N/A 
206 103% 104 -23 
210 105% 162 35 
221 111% 120 -7 . 
220 110% 129 2 
'146 ·13% 159 . 32 
208 .104% ' 105 -22 

RELATIVE . 
. TOTAL . 
GROWTH 

*** 

66% 
73% 
52% 
#N/A 
50% 
61% 
58% 
,58% 
18% 
29% 
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TABLE 4 . 

L5178Y TK+/- ASSAY - CLONING DATA 

. POSITIVE CONTROLS . 

EXPERIMENT NO.: B-1 (Definitive Mutation Assay) 

MMS DOSES IN: J.lg/ml 

TEST ARTICLE 1.0.:· 3-Nitro-1,2,4-Triazal-5-0ne (NTO) 

DMBA DOSES IN: J.lg/ml 

TEST COLONIES PER. PLATE. 
. ARTICLE 
CONCENTRATION 

IN RESTRICTIVE 
MEDIUM (TF1) . 
123 

DMSOA 104 . 137 136 
DMSO B 125 126 107 

MMS· 
10 42 50 .51 
15 127 138 . 149 
20 97 170 161 

ACETONE Hi6 195 169 
ACETONE· 131 154 148 

·DMBA 
2.5 163 173 173 
5.0 -1 -1 -1 

. MMS ;::: Methyl Methanesuifonate 
DMBA ;::: 7, 12' Dimethyl~nz(a)~nthracene 

-1 ;::: Culture 10$1: due tocentamination. 
#NA;:::. Not Applicable 
--;::: Dat,a in this column is from Table 6. 

Mutant Frequency (MI")/1.0E+06 Viable Cells 

STUDY NUMBER: 0986-2400 

AVERAGE 
COLONIESI 
TFTPLATE . 

126 
119 

48 
138 
143 

187 
. 144 

170 
#N/A 

. COLONIES PER 
VIABLE COUNT 

(VC) PLATE 
1· 2 3 

258 390 294 
270 291 304 

55 53 63 
112 108 141 

8S 95 117 

139 171 190 
158 175 188 

211 221 190 
_1 01 -1 

AVERAGE CLONING 
COLONIES/. . EFFI-
VC PLATE CIENCY . 

284 .. 142% 
288 144% 

57 2~'1'0 
120 60% 
99 50% 

167 83% 
·1·74 87% 

207 104% 
#N/A #N/A 

AveraseNumber of Mutants Per {RMl Plate.x20.0 
Averalle Number of Colonies in the Corresponding· 

ViableCourits (VC) Plates 
. . . 

Induced Muta~ F~uenCy (IMF) ;::: MF of Treated CuHures - Average MFof Solvent Control Cultur~s 

Table verified by: QAU:. UL . Study Director: 0.. t ... 
...., zec:. 

SOLVENT FOR MMS: Water 
SOLVENT FOR DIVlBA: Acetone 

MUTANT INDUCED RELATIVE 
FREQUENCY MF/ TOTAL 
(MF)/1.0E+06 1.0E+06 GROWTH 

CELLS CELLS 
AVE. SOl-

a9 VENTMF 
83 86 

·168 82 15% 
230 144 26% 
289 2.03 t8% 

AVE.SOL-· 
224 VENJMF 
166 195 

164 -31 51% 
#N/A #NiA #N/A 
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TABLE 5 

L5178Y TK +1- ASSAY 

TOTAL GROWTH DATA 

~PERIMENT NO.: B-1 (Definitive Mutation Assay) STUDY NUMBER: 0985-2400 

TEST DOSES IN: (.I!l/mL TEST ARTICLE 1.0.: 3-Nltro-1,2,4-Trlazol-5-0ne (NTO) 

SOLVENT: DMSO 

T.A. CELL CONCENTRATION SUSPEN- RELATIVE AVERAGE RELATIVE RELATIVE 
CONCEN- DAY 1 DAY 2 SION SUSPENSION COLONIESI CLONING TOTAL 
TRATION !x1.0E+06l (x1.0E+06l GROWTH!SG) GROWTH VCPLATE EFFICIENCY GROWTH 

WITHOUT ACTIVATION 
SOLVENT AVE. NO. 

SOLVENT A 0.630 0.663 10.4 AVERAGESG 167 COLONIES 
10.7 170 

SOLVENTB 0.641 0.689 11.0 174 

250 A 0.631 0.360 5.7 53% 232 136% 
250 B 0.676 0.699 11.8 110% 188 111% 
500 A 0.616 0.518 8.0 75% 225 132% 
500 B 0.610 0.584 8.9 83% 247 145% 
1000 A 0.642 0.483 7.8 73% 274 161% 
1000 B 0.650 0.593 9.6 90% 250 147% 
2500 A 0.759 0.446 8.5 79% 235 138% 
2500 B 0.624 0.398 6.2 58% 309 182% 
5000 A 0.469 0.665 7.8 73% 226 133% 
5000 B 0.528 0.587 7.7 72% 2n 163% 

Willi s.~ ACIIVATION 
SOLVENT AVE. NO. 

SOLVENT A 0.481 0.691 8.3 AVERAGESG 249 COLONIES 
7.6 272 

SOLVENTB 0.491 0.559 6.9 294 

250 A 0.262 0.903 5.9 78% 231 65% 
250 B 0.325 0.760 6.2 82% 241 89% 
500 A 0.261 0.757 4.9 64% 219 81% 
500 B 0.188 0.893 4.5 59% #NIA #N/A 
1000 A 0.251 0.799 5.0 66% 206 76% 
1000 B 0.282 0.856 6.0 79% 210 77% 
2500 A 0.244 0.894 5.5 72% 221 81% 
2500 B 0.228 0.962 5.4 71% 220 81% 
5000 A 0.086 0.518 2.6 34% 146 54% 
5000 B 0.095 0.571 2.9 38% 208 76% 

#NIA = Not applicable 

Suspension Growth (SG) = Day 1 Cell Concentration x Day 2 Cell Concentration 
2.0E+05 Cells/ml x Day 1 Adjusted cell Concentration 

Relative Suspension Growth (RSG) = SG of Treated Culture x 100 
Average SG of Solvent Controls 

Relative Cloning Efficiency (RCE) = Average Viable Counts of Treated Culture x 100 

Total Growth = (RSG x RCE)l100 

Table verified by: QAU: 

Average Viable Counts of Solvent Controls 

Study Director: (? L 
31 

72% 
122% 
99% 

120% 
118% 
132% 
109% 
106% 
97% 

117% 

66% 
73% 
52% 
#NlA 
50% 
61% 
68% 
58% 
18% 
29% 
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TABLE 6 

L5178Y 11< +/- ASSAY 

TOTAL GROWTH DATA 

EXPERIMENT: B-1 (Definitive Mutation Assay) STUDY NUMBER: 0985-2400 

HYC DOSES IN: IlglrnL TEST ARTICLE I.D.: 3-Nltro-1,2,4-Trlazol-5-0ne (NTO) 
DMBA DOSES IN: Ilg/rnL 

CELL CONCENTRATION SUSPEN- RELATIVE AVERAGE RELATIVE RELATIVE 
CONCEN- DAY 1 DAY 2 SION SUSPENSION COLONIES! CLONING TOTAL 
TRATION (x1.0E+06) (x1.0E+06) GROWTH (SG) GROWTH VCPLATE EFFICIENCY GROWTH 

SOLVENT AVE. NO. 
WATER A 0.609 0.556 8.5 AVERAGESG 284 COLONIES 

8.6 286 
WATER B 0.582 0.598 8.7 288 

MMS 
10 0.563 0.471 6.6 n% 57 20% 15% 
15 0.546 0.400 5.6 63% 120 42% 26% 
20 0.493 0.358 4.4 51% 99 35% 18% 

SOLVENT AVE. NO. 
ACETONE A 0.465 1.230 14.3 AVERAGESG 167 COLONIES 

14.5 170 
ACETONEB 0.500 1.172 14.7 174 

DMBA 
2.5 0.232 1.042 6.0 42% 207 122% 51% 
5.0 0.035 0.471 2.4 16% #N!A 'IIN!A 'IIN!A 

tINA = Not Applicable 

Suspension Growth (SG) = Day 1 Cell Concentration x Day 2 Cell Concentration 
2.0E+05 Cells/ml x Day 1 Adjusted cell Concentration 

Relative Suspension Growth (RSG) = SG ofTreated Culture x 100 
Average SG of Solvent Controls 

Relative Cloning Efficiency (RCE) = Average Viable Counts of Treated Culture x 100 
Average Viable Counts of Solvent Controls 

Total Growth = (RSG x RCE)l100 

Table verified by: QAU: study Dlrector:c? )L. 
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TABLE 7 

L5178Y TK+!- ASSAY -' CLONING DATA 

WITH S-9 ACTIVATION 

EXPERIMENT NO: "6-6 (Repeat Definitive Mutation Assay) TEST ARTICLE I.D.: 3-Nitro-1,2,4-Triazol-5-0ne (NTO) 

TEST DOSES IN: (.Jg/mL 

leST COLONIES PER PLATE 
ARTICLE IN RESTRICTIVE . 

CONCENTRATION' MEDIUM (TFT) 
1 2 ~ 

SOLVENT A 93 108 89 
SOLVENT B 89 100 -1 

250 A 69 106 . 87 . 
'·250 B 49 142 92 

500 A 86 105 97 
500 B 86 114 131 
1000 A 91 122 123 

. 1000 B 110 152 145 
2500 A 95 138 132 

··2500' B 97 127 '138 
5000' A t33 1-90 161 
5000 B 152 117 158 

...... =Data in this column is from Table 9. 
. . " . 

Mutant Frequency (MF)11 ,OE+06 Viable Cells = 

STUDY NUMBER: 0985-2400 

AVERAGE' COLONIES PER . AVERAGE 
'COLONIES! VIABLE COUNT COLONIESI 
TFrPLATE (VC) PLATE VCPLATE 

... 1 2 :3 

97 136 100 127 121 
95 107 174 164 148 

87 167 228 . 150 182 
94 . 257 203 119 193 
96 227 226 148 200 

110 252 220 104 192 
'. 

112 243 266 149 219 
136 157 219 218 1.98 
122 139 216 194 183 

'121 .. 1~58 200 197 18.5 
161 245 .. 252 25Q . 249 
142 212 213 218 214 

Average Number of Mutants Per (~M) Plate x200 
Average Number' of Colonies in the Corresponding .. 

Viable Counts (Ve) Piates 
. .' '. '.. .' 

. Induced Mutant Frequency (IMF) = MF of Treated Cultures -Average MFaf Solvent Control Cultures 

Table verified by: QAU: .' \J L- Study Director: ab· . 

SOLVENT: DMSO 

CLONING MUTANT' lNOUCED RELATIVE 
EFFI- FREQUENCY' MFI . TOTAL 

CIENCY ·(MF)/1.0E+OEi 1.0E+06 GROWTH. 
. CELLS . 'CELLS -

AVE. SOL-
61% 160 VENTMF 
74% 128 144 

91% 96 -48 8!'1% 
. 97% 91 -47 102% 
100% 96 -48. 81% 
96% 115 -29 111% 

110% 102 -42 1'2.8%' 
99% 137 -7 126% 
92% 133 -11 86% . 
93% 131· -13 103%' 

125% 129 AS 29% 
. 107% 133 -11 33% 

CZl g 
% 
~. 
o 
\0 
·00. 
·VI I . 
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TABLE 8 

L5178Y TK+!: ASSAY ~ CLONING PATA , 

POSITIVE' CONTROLS 

EXPERIMENT NO.: S:6 (Repeat Definitive Mutation Assay) 

DMBA DOSES IN:, ~g!ml " STUDY NUMBER: 0985-2400 

,TEST ARTICLE 1.0.: 3-Nitro-1,2,4-Triazol-5-0ne (NTO) , 

SOLVENT FOR DMBA: ACETONE 

TEst coLONIES PER, PLATE AVERAGE COLONIES PER· , AVERAGE 
ARTICLE IN RESTRICTIVE COLONIESl' VIABLE COUNT COLONIES! 

CONCENTRATION MEDIUM (TFr) TFTPLATE ' 01C) PLATE VCPLATE 
1 , , 2 ' 3 1 2 3' 

ACETONE A 108 120 ' 132 120 ' 224 184 183 197 
ACETONEB 116 133 -1 125 206 173 167 ' 182 

DMBA 
1.0 146 141 151 146, , 213 151 180 181 
1.0 146 ' 146 176 156 228 ' 126 , 125 160 
2.5 87' 72 224 ,128 214 101 85 133 
2.5 88 119 161' , 123 ,168 87 59 105 
5.0 - 168, 194 164 175 135 75 31 80 
5.0 99 18,4 174 ' ,152 92 63 31 62 

, DMBA =7,12 Dimeihylbenz(a)anthracerie ' 

, -1 = Culture lost due, to contarTtination. 

"** = Data in this column is from Table 1 o. 

, Mutant Frequency (MF)/1.0E+06 Viable CeHs, = Average Number of MlitantsPer (RM) Plate X 200 
, Average, Nl;lmber of Colonies, in the Corresponding' 
, , Viable Counts (VC) Plates 

, , 

, Induced Mutant Frequency (IMF) = MF of Treated ,Cultures - Average MF of soivent ControlC~ltures ' 

Table verlfied by: QAU: V '-- ' Study Director: G b 

CLONING 
EFFt-

CIENCY 

99% 
91% 

91% 
80% 
67%' 
52% 
40%· 
31% 

MUTANT lNO~CED 
FREQUENCY MFI 
(MF)I1.0E+06 1.0E+06, 
, CELLS CEllS 

AVE.SOL-' 
122' VENTMF , 
137 130. 

161 
195 
192 
234 
438 
490 

31 
65 
62 

104 
308 
360 

REI:ATIVE ' 
TOTAL ' 

GROWTH -

85% 
70% 
40% 
25% 

7% 
5%. 

'g 
~ 

~ 
o 

, \0 
00 
Ul 
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~ o 
o 



Study No. 0985-2400 

TABLE 9 

L5178YTK +1- ASSAY 

TOTAL GROWTH DATA 

EXPERIMENT NO.: B-6 (Repeat Definitive Mutation Assay) STUDY NUMBER: 0985-2400 

TEST DOSES IN: IJg/mL TEST ARTICLE 1.0.: 3-Nitro-1,2,4-Trlazol-5-one (NTO) 

SOLVENT:DMSO 

T.A. CEU CONCENTRATION SUS PEN- RELATIVE AVERAGE RELATIVE RELATIVE 
CONCEN- DAY 1 DAY 2 SION SUSPENSION. COLONIESI CLONING TOTAL 
TRATION (x1.0E+{)61 (x1.0E+06) GROWTH (SG} GROWTH VCPlATE EFFICIENCY GROWTH 

W!II:! S-9 ACTIVATION 
SOLVENT AVE. NO. 

SOLVENT A 0.676 0.645 10.9 AVERAGESG 121 COLONIES 
10.7 135 

SOLVENTB 0.674 0.619 10.4 148 

250 A 0.401 0.705 7.1 66% 182 135% 89% 
250 B 0.438 0.691 7.6 71% 193 143% 102% 
500 A 0.303 0.n3 5.9 55% 200 148% 81% 
500 8 0.423 0.781 8.3 78% 192 142% 111% 
1000 A 0.473 0.720 8.5 79% 219 162% 128% 
1000 8 0.540 0.680 9.2 86% 198 147% 126% 
2500 A 0.350 0.762 $.7 63% 183 136% 86% 
2500 8 0.453 0.703 8.0 75% 185 137% 103% 
5000 A 0.091 0.341 1.7 16% 249 184% 29% 
5000 B 0.118 0.445 2.2 21% 214 159% 33% 

Suspension Growth (SG) = Day 1 Cell Concentration x Day 2 Cell Concentration 
2.0E+05 Cells/ml x Day 1 Adjusted cell Concentration 

Relative Suspension Growth (RSG) = SG of Treated Culture x 100 
Average SG of Solvent Controls 

Relative Cloning Efficiency (RCE) = Average Viable Counts of Treated Culture x 100 
Average Viable Counts of Solvent Controls 

Total Growth = (RSG x RCE)/100 

Table verified by: QAU: Study Director: -GJ~ .. 

35 



Study No. 0985-2400 

TABLE 10 

l5178YTK +1- ASSAY 

TOTAL GROWTH DATA 

EXPERIMENT: B-6 (Repeat Definitive Mutation Assay) STUDY NUMBER: 0985-2400 

DMBA DOSES IN: llg/mL TEST ARTICLE I.D.: 3-NHro-1,2,4-Trlazol-5-0ne (NTO) 

CELL CONCENTRATION SUSPEN- RELATIVE AVERAGE RELATIVE RELATIVE 
CONCEN- DAY 1 DAY 2 SION SUSPENSION COLONIESI CLONING TOTAL 
TRATION (x1.0E+06) (x1.0E+06) GROWTH (SG) GROWTH VCPLATE EFFICIENCY GROWTH 

SOLVENT AVE. NO. 
ACETONE A 0.659 0.546 9.0 AVERAGESG 197 COLONIES 

9.3 190 
ACETONEB 0.6n 0.562 9.5 182 

DMBA 
1.0 0.587 0.562 8.3 89% 181 95% 85% 
1.0 0.544 0.565 7.7 83% 160 84% 70% 
2.5 0.295 0.718 5.3 57% 133 70% 40% 
2.5 0.226 0.745 4.2 45% 105 55% 25% 
5.0 0.086 0.290 1.5 16% 80 42% 7% 
5.0 0.098 0.284 1.4 15% 62 33% 5% 

Suspension Growth (SG) = Day 1 Cell Concentration x Day 2 Cell Concentration 
2.0E+05 Cells/ml x Day 1 Adjusted cell Concentration 

Relative Suspension Growth (RSG) = SG of Treated Clilture x 100 
Average SG of Solvent Controls 

Relative Cloning EfficiencY (RCE) = Average Viable Counts ofTreated Culture x 100 
Average Viable Counts of Solvent ContrOls 

Total Growth = (RSG x RCE)/1oo 

Table verified by: QAU: Study Director: GJ 1==--. 
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TABLE. 11 

L5178Y TK+I- ASSAY -CLONING DATA 

WITHOUT ACTIVATION 

EXPERIMENT NUMBER: B-2 (Confinnatory Mutation Assay) TEST ARTICLE I.D.: 3-Nitro-1 ,2,4-Triazol~5-0ne (NTO) 

TEST DOSE UNITS: ~g/mL SITEK STUDY NUMBER: 0985-2400 SOLVENT: DII!ISO . 

. COLONIES PER PLATE· . COLONIES PER 
. ·IN RJ:STRICTIVE AVERAGE 

COLONIESI 
TFrPLATE 

VIABLE COUNT AVERAGE .CLONING MUTANT . INDUCED. RELATIVE 
CONCENTRATION MEDIUM (TFT) 

1 2 . 
(VC)PLATE COLONIESI .. EFFI- FREQUENCY MFI TOTAL 

3 VC PLATE CIENCY MF/1.0E+OE1.0E+06 GROWTH 
2 3 CELLS CELLS . 

SOLVENT A -1 -1 -1 #N/A -1 ,1 -1 
. SOLVENT B . 130 129 142 134 211 201 2013· 

1 . 250 A 113 88 106 102 232· 244 247 
2 250 B 160 136. 144 147 361 346 363 
3 500 A 92 97 89 93 137 136 173 
4 500 B 122 101 111 111 148 146 157 
5 1000.A -1 -1 -1 #N/A .281 323 226 
6. 1000B 122 111 103 112 240 244 264 
7 2500 A 131 106 91 109 228 ·208 216 
8. 2500 B 112 119 103 111· 195 150 194 
9 5000 A .~ 89 '·.93 89 148 165 156' 

10 5000 B 62 .. 61 . 66 63 130 141 143. 

*** = Data in this column is from Table. 1.3. 
-1 = Culture lost due to ct,ntamination. 

. #N/A= Not applicable. 

MUtant Frequency (MF)/1.0E+06. Viable Coi,mts = Average Number of Mutan~ per (RM) Plate x 200 
Average NUrnb~r of Colonies in the Ccirrespondir:ig 
. Viable Counts (VC) Plates . 

Induced Mutant Frequency. (IMF) = MF ofTreated Culture.s -Average MFof Solvent Control Cultures 

.. ·UIO)~ Table verified by: QAU:~ '-- . Study Director: .~ ~ . -

#N/A #N/A #N/A A..VG. SOLVENTMF 
206 103% 130 130 

241 121% 85 -45 11$'10 
357· 178% 82 -48 175% 
149 74% 125 -5 79% 
150 75% 148 18. 79% 
277 .138% .·#N/A #N/A. 149% 
249 125% 90 -40 117"10 
217 109% 100 -30 68% 
180·· 90% 123 -7 68% 
156 78% 114 . .. ~16 24% 
138 .69% . 91 -39 26% 
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TABLE 12 

L5178Y TK+f- ASSAY- CLONING DATA· 

POSITIVE CONTROL 

EXPERIMENT NUMBER: B-2 (Confirmatory Mutation Assay) TEST ARTICLE I.D.: 3-Nitro-1 ,2,4-Triazol-5-one (NTO) 

MMS DOSE UNITS:J.lgimL SITEK STUDY NUMBER:0985-2400 SOLVENT: DMSO 

COLONIES PER MUTANT COLONIES PER PLATE 
IN RES~ICTIVE 

MEDIUM (TFT) . 
AVERAGE 

COLONIES! 
·3 TFT PLATE· 

VIABLE COUNT AVERAGE. CLONING FREQUENC'r 
CONC.ENTRATION (Ve) PlATE COLONIES! 

1 2 1 2 3VC.PLATE 

WITHOUT ACTIVATION 
. DMSO A 78 

DMSO B 88 

MMS15 
MMS20 

146 
16 

88 
88 

107 
9 

..- = Data in this column is from Table 14. 

MMS = Methyl MethanesiJlfonate 

69 
91 

116 
10 

78 
89 

123 
12 

193 206 209 
162 167. 157 

44 36 49 
0 2 2 

Mutant Frequency .(MF)!1.0E+06 Viable Counts =A.iterage Number of Mutants per (RM) Plate.x 200 
. . . Ayerage Number of Col9nies in.the Corresponding 

Viable Counts (VC) Plates . 

Induced Mutant F~uency (IMF) = MF ~f n~ated Culttires- Average MF of Solvent Control Cultures 

. . Table verified ~y: QAU;o VL-... Study Director:·G f:-:--. . 

203 
162 

43 
1 

EFFI- MF! 
CII:NCY 1.0E+06 

CELLS 

101% n 
·81% 110 

22% 572 
1% 2400 

INDUCED 
RELATIVE 

MF! TOTAL 
1.0E+06· GROWTH 
CELLS 

AVERAGE 
SOL.VENTMF 

94 

478 1% 
2306 0% 

r.I.l 
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TABLE 13 

L5178Y TK +/~ ASSAY 

TOTAL GROWTH DATA 

EXPERIMENT NUMBER: B·2 (Confirmatory' Mutation Assay) TEST ARllCLE I.D.: 3·Nltro-1,2,4~Triazol-5-0ne(NTO) 

. TEST DOSE UNITS: Ilg/mL SITEK STUDY NUMBER: 0985·2400 

SO," VENT: .DMSO . 

CELL CONCENTRATION SUS PEN· RELATIVE 
CONCEN· DAY 1 DAY 2 . DAY 3 SION SUSPENSION 
TRATION (x1.0E+06) (x'1.0E+06) (x1.0E+06) GROWTH GROWfH 

. WITHOUT ACllVATION 
SOLVENT· 

. SOLVENT A 0.769 0.590 0.777 44.1 AVERAGE 
46.9' 

SOLVENTB 0.797 0.604 0.825 49.6 

1 250 A 0.803 0.593 0.773 46.0 98% 
2 250 B 0.757 0.653 0.771. 47.6 .101% 
3 500 A 0.830 0.618 0.801. 51.4 110% 
4 500 B 0.840 .0.587 0.822 .50.7 108% 
5 1000 A 0.764 0.618 0.884 52.2 111% 
6 1000 B 0.807 0.598 0.757 45.7 97% . 
7 2500 A 0.734 0.546 0.596 29.9 64% 
8 2500 B 0.743 0.594 0.665 36.7 78% 

.9 5000 .A. 0.497 0.403 0.604 15.1 32%' 
'10 5000 B 0:529 0.425 0.648 18.2 39% 

. #N/A = Not Applicable 

Suspension Growth (SG) = (Day 1 x Day 2 x Day 3) Cell Concentration: 

AVERAGE RELATIVE 
COLONIESI COLNING 
v6 PLATE EFFICIENCY 

: AVE. NO. 
ftN/A COLONiES 

·206 
·206 

241 117% 
357 173% 
149 72% 
150 73% 
277 134% 
249 121% 
217 106% 
180 81'% 
·156 76% 
138 67% 

. 2.0E+05 CellslmL x (Day 1 x Day 2) Adjusted Cell Concentration 

Relative Suspension Growth (RSG) = SG of Treated Culture x 100 
Average SG of Solvent Controls 

Relative Cloning Efficiency = Average Viable Counts of Treated Culture x 100 
Average Viable Counts of Solvent Controls 

. . 

. Total Growth = (RSG x RCE)/100 

Table verified by: QAU: _-,V~I ........ "'--. Study DirectoO ~~ .. 

39 

RElATIVE' 
TOTAL 

GROWTH 

115% 
175% 
790/. 
79% 

'149% 
'117% 
.68% 
68% 
24% 
26% 
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TABLE 14 

. L5178YTK +/-ASSAY 

TOTAL GROWTH DATA 
.... . 

EXPERIMENT NUMBER: B-2 (Cc:inlirmatroy Mutation Assay) TESTARTlCLE.I.D"3~NItro-1.2.4-Triazol-500ne (NTO) 

. : .' 
MMS DOSE UNITS: IIg/mL· SITEK STUDY NUMBER: 0985-2400 

SOLVENT: DMSO 

CONCEN- .. 
TRATION 

CELL CONCENTRATION SUSPEN- RELATIVE AVERAGE RELATIVE RELATIVE· 
. DAY1 DAY2. DAY 3 SION . SUSPENSION COLONIESi. CLONING .. TOTAL 
(x1.0E+06) (x1.0E+06) (x1.0E+06) GROWTH . GROWTH· . VC PLATE EFFICIENCY GROWTH 

WITHOUT ACTIVA TlON 
DMSO A 1.052· 

DMSO B 

MMS15 
MMS20 

0.860 

·0.878 
0.591 

0.861 

0.779 

0.237 
0.260 

MMS = Methyl Mettianesulfonate 

0.614 

0.731 

0.148 
0.275 

. SOLVENT . 
. 119.5 AVERAGE 

65.4 
.61.2 

3.9 
5.3 

6% 
8% 

Suspension Growth (.SG) = (Day 1 x Oat 2 x Day 3) Cell Concentration 

203 

162 

43 
1 

2.0E+05 Celis/mL x (Day 1 x Day 2) Adjusted Cell Concentration 

Relative Suspension Growth (RSG) = SG of Treated Culture x1 00 
.. . Average SG of Solvent Controls· 

Relative Cloning Efficiency = Average Viable Counts ofTreated Culture x100· 
Average Viable Counts Qf Solvent Controls 

Total Growth = (RSG x RCE)/100 

Table verified by: QAU: -'-....;Yt-L-__ · Study Director.Ot=::-

40 
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APPENDIX II 

COLONY SIZING GRAPHS 

( 
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Solvent Control Colony Size Histograms for the Definitive Assay without Activation 

STUDY NUMBER: 0985-2400 
EXPERIMENT NUMBER: B1 

SOLVENT FOR TEST ARTICLE: DMSO 

COLONY SIZE DISTRIBUTION· WlTI-IOUT ACTIVATION 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 

COLONY SIZE DISTRIBUTION· WITHOUT ACTIVATION 

60 .----------------------------------------, 
CI) 

!:!! 50 
~ 5 40 
o 
~ 30 

Hi 20 
ID 

~ 10 
z 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 
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MMS Colony Size Histograms for the DefinItive Assay without Activation 

STUDY NUMBER: 0985-2400 
EXPERIMENT NUMBER: B1 

SOLVENT FOR MMS: WATER 

COLONY SIZE DISTRIBUTION - WIlliOUT ACTIVATION 

30 ~----------------------------------------~ 

!a 25 z 
§ 20 
<> 15 15 

III 10 
III 

~ 5 
z 

0.0 0.2 0.4 0.6 o.s 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.S 

SIZE SETTING 

COLONY SIZE DISTRIBUTION - WITHOUT ACTIVATION 

120 

!a 100 z 
9 so 8 
15 60 
0:: 40 w 
III 
::!; 20 ::J 
Z 

0 
0.0 0.2 0.4 0.8 O.S 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.S 

SIZE SETTING 

COLONY SIZE DISTRIBUTION - WlTI-lOUT ACTIVATION 

100 ~---------------------------------------, 
fa 90 
Z 80 
9 70 
8 60 
15 50 

i E 
z 10 

o ~4r,-~~~~~~~~~YL~~~~~Ar~~ 
0.0 0.2 0.4 0.6 O.S 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 
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Solvent Control Colony Size Histograms for the Definitive Assay with Activation 

STUDY NUMBER: 0985-2400 
EXPERIMENT NUMBER: B6 

SOLVENT FOR TEST ARTICLE: DMSO 

COLONY SIZE DISTRIBUTION - WITH S-9 ACTIVATION 

100 ~----------------------------------------. 
!fl 90 
:if 80 
9 70 
8 60 
u. 50 
~ 40 
III 30 
::i! 20 
~ 10 

o ~~~~~~~~~~u-~~~~~~-L~~~ 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 

COLONY SIZE DISTRIBUTION - WITH S-9 ACTIVATION 

120 j ~100 
~ 
....I 80 
8 :s 60 

III 40 
m 
~ 20 
z 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 
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DMBA Colony Size Histograms for the Definitive Assay with Activation 

STUDY NUMBER: 0985·2400 
EXPERIMENT NUMBER: B6 

SOLVENT FOR OMBA: Acetone 

COLONY SIZE DISTRIBUTION - WITH $-9 ACTIVATION 

140 ,-----------------------, 
CI) 

!!:! 120 
z 
9 100 

8 80 

~ 60 
0:: 
~ 40 

S 20 z 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.S 

SIZE SETTING 

COLONY SIZE DISTRIBUTION - WITH S-9 ACTIVATION 

CI) 120 ,--------------------, 
w 
2100 

~ SO 

~ 60 

ffi 40 
co 
::2: 20 
~ 
z 0 ~~~~~~~~~~~~~~~~~~~~ 

0.0 0.2 0.4 0.6 O.S 1.0 1.2 1.4 1.6 1.S 2.0 2.2 2.4 2.6 2.S 

SIZE SETTING 
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Solvent Control Colony Size Histograms for the Confirmatory Assay without Activation 

STUDY NUMBER: 0985·2400 
EXPERIMENT NUMBER: B2 

SOLVENT FOR TEST ARTICLE: DMSO 

COLONY SIZE DISTRIBUTION· WITHOUT ACTIVATION 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETTING 

Solvent A was lost to contamination. 
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MMS Colony Size Histograms for the Conftrmatory Assay without Activation 

120 
en 
!!:! 100 
is 8 80 

~ 60 

ffi 40 
In 

~ 20 
z 

o 

STUDY NUMBER: 
EXPERIMENT NUMBER: 
SOLVENT FOR MMS: 

COLONY Size DISTRIBUTION - WITHOUT ACTIVATION 

II .• ~ .• , .. , ,- ~, ~~ ,-, 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

Size SETTING 

COLONY SIZE DISTRIBUTION - WITHOUT ACTIVATION 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1~4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 

SIZE SETIING 
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APPENDIXll 

STUDY PROTOCOL. PROTOCOL AMENDMENTS AND 

PROTOCOL DEVIATIONS 

48 



~ SITEK RESEARCH LABORATORIES 

l~ 
Study No. 0985-2400 

EVALUATION OF A TEST ARTICLE IN THE L5178Y TK+/- MOUSE 
LYMPHOMA MUTAGENESIS ASSAY WITH COLONY SIZE EVALUATION IN 

THE PRESENCE AND ABSENCE OF INDUCED RAT LIVER S-9 
WITH A CONFIRMATORY STUDY 

This protocol is presented in two parts. Part One is designed to collect specific 
infozmation pertaining to the test article and study. Part Two describes the study design in 
detail. Please complete all bolded sections in Part One and sign section 8.0 to approve the 
protocoL" " 

PART ONE 

1.0 SPONSOR 

1.1 Name:: US Army Center for Health Promotion and Preventive Medicine 

Aberdeen Proving Ground, MD 

1.2 Address: Aberdeen Proving Ground, MD 21010 

1.3 Sponsor's Study Coordinator: Gunda Reddy. Ph.D., DABT 

2.0 TESTING FAClLITY 

2.1 Name: SITEK. Research Laboratories 

2.2 Address: 15235 Shady Grove Road, Suite 303 
Rockville, Maryland 20850 

2.3 Study Director: ~Pau~l E=.,-",Kirb==-=·~YJ..Ai",,"P~h.~D~. ____________ _ 

3.0 STUDY NUMBERS 

* 3.1 Testing Facility's Study No.: _"" _...,;:0....,98=5'-"'-24 ....... 0=0<---_______ --'-_ 

3.2 Sponsor's Study No.: ___ ~N~ot=-:A~v~aiI=· =ab~le::...-_______ _ 

4.0 TEST ARTICLE 

GLP's require that test article characterization information must be provided in the final 
report. This inclu(les identification, lot nwnber, 'purity, stabiIi!y', somce, and expiration date. As 
per regulatory requirements, lack of the above fuformation will be cited as a GLP violation in 
the "Study Director's Compliance Statemenf' section of the final report. 

, 

* To be completed by the Testing Facility 
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4.1 Identification 

BatchILot No.: _~B::.iAE~0",,7B=30~5-;..:0~0-=-1 __________ _ 

4.2 Description 

Color: White 

Physical Form: _ ...... Pl;.l:o=-:.wr.,::d::::er=--_____________ _ 

4.3 Analysis 

~hUormation: __ ~9~9=.6~%~o _____________________ ___ 

Does the Sponsor require the ~e of a correction factor to account for impurity? 

Yes -X....-No 

Hyes, what is the correction factor? __________ _ 

Determination of the test article characteristics as defined by Good Laboratory 
Practices will be the responsibility of the Sponsor. The specific GLP references for U.S. 
agencies are: FDA = 21 CFR, 58.105; EPA TSCA = 40 CFR, 792.105 and EPA FIFRA = 
40 CFR 160.105. . 

4.4 Stabllitv 

Storage Conditions (check one): 

__ Room Temperature X Refrigerated (I-SOC) 

_ Frozen (-10 to -20°C) 

_ Other (please specify): _______________ _ 

Expiration Date: _ ...... N:.:..lo~t~A~v=aiI:;::a=b~le~ ___________ _ 

. 4.5 Preferred Solvent (check one): 

Culture Medium DMSO Acetone _ Ethanol 

_ Other (Please specify): _____________ _ 

_ To be decided by the Testing Facility 
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4.6 Special HandUng Instructions: 

Use Standard Laboratory Safety Practices For Avoiding Exposure To 

, Hazardous Substances. 

5.0 REGULATORY AGENCY SUBMISSION 

5.1 Test Design Sp'ecifications 

This stu4y protocol is desigp,ed to meet or exceed the EPA, OECD and ICH 
Guidelines specified·in the following aocuments: 

United States Environmental Protection Agency, Title 40 Code of Federal 
Regulations, Part 798, Health Effects Testing Guidelines, Subpart F, Sec. 798.5300, 
Detection of gene mutations in somatic cells in ctilture. Revised July 1, 2002. 

OECD Guideline, for the Testing of Chemicals, No. 476. In Vitro Mammalian Cell 
Gene Mutation Test. Adopted July 21, 1997. 

, International Conference on Harmonisation of Technical Requirements for 
Registration of Pharmaceuticals for Human Use. ICH Harmonised Tripartite Guideline S2A. 
GUidance on Specific ~ects of Regulatory Genotoxicity Tests for Phannaceuticais. 

'Federal Register 61 (80):18 98-18202, 1996. 

5.2 Good Laboratory Practices 

This study will be conducted in compliance with the following Good Laboratory Practice 
standards: 

United States Environmental Protection Agency, Title 40 Code of Federal Regulations 
Parts 160 and 792. Revised July 1, 2005. 

United States Food and Drug Administration, Title 21 Code of Federal Regulations Part 
58. Revised April 1, 2005. 

Japanese Ministry of Agriculture, Forestry and Fisheries, 11 NohSan, Notification No. 
6283, October 1,1999. 

Japanese Ministry of Health and Welfare, Ordinance No. 21, Aprill, 1997. 

Japanese Ministry of International Trade and Industry, Notification No. 85, Basic 
Industries Bureau, March 31, .1984. 

Organisation for Economic Cooperation and Development, The OECO Principles of Good 
Laboratory Pmctice, Environment Monograph No. 45, [ENVIMCICHEM(98)17], Paris 1998. 
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Will this st1idy be submitted to a regulatory agency? 

-LYes No 

If so, which agency(fes)? ___ W~or:.:ld=Wl:.:.:·=de.:::.-__________ _ 

6.0 DOSING SOLUTIONS 

The Sponsor will be responsible for- determinin~ the strength and stability of the dosing 
solutions. The U.S. 'requirements for analysis of dosmg solutions are specified in: FDA = 21 
CFR, 58.113; EPA TSCA = 40 CFR, 792.113; EPA FIFRA = 40 CPR 160.113, and OBen 
GLPs, Section 6.2. 

Does the Sponsor want dosing solution analysis? 

_Yes** 

If yes, piease complete the rest of this section! 

If requested br. the Sponsor, SITEK Research Laboratories will determine the 
strength andlor stability of the dosing solutions. Stability will only be determined if the 
dosing solutions are not prepared immediately prior to each use. The method of analysis 
may be- -provided by the Sponsor, or if requested by the Sponsor, SITEK Research 
-Laboratories will develop the method of analysis. 

_ Alternatively, the Sponsor will be responsible for determining the strength and/or 
stability of the dosing solutions. _ -

Dosing solution analysis will be performed by: 

SITEK Research Laboratories _ Sponsor*** 

What dosing solutions will be analyzed? 

** Additional charges will apply. See-Special Services price schedule. 

*** Please note: All work pertaining to this study that is performed outside of SITEK is 
the responsibility of SITEK's Study Director. Therefore, as required by the GLPs, 
an of the following must be forwarded to the Study Director: 

-All subcontract and/or Sponsor Quality Assurance audit fmdings and comments. 
-Any deviations and/or amendments, if applicable. 
-An original or copy of the analysis report. 
-Location of where the raw data fr-om the analysis will be archived. 

If the subcontract work is not performed under the GLPs, a statement by the 
Sponsor informing SITEK's Study Director of such must be provided. 
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From the Range Finding Test? 

__ Yes 

From the Assay? 

__ Yes 

__ No 

__ No 

Study No. 0985~2400 

Which concentration(s)? ________________ _ 

What amount of each concentration? ____________ _ 

At what temperature should the dosJng solutions be stored? 

__ Room Temperature 

__ Refrigerated (1-S°C) 

o 
__ .Frozen (-10 to -20 C) 

At what temperature should the dosJng solutions be shipped? 

__ Room Temperature __ OnWetIce 

__ On Dry Ice 

7.0 STUDY DATES 

* 7.1 Proposed Experimental Start Date: __ --"'-'A"""ugusl=""'2=6:s..o. 2 .... 0~08><--____ _ 

Defined as the date the celIs are first treated with the test article in the Range Finding Test. 

* 7.2 Anticipated Experimental Completion Date: October 24, 2008 

Defined as the last date on which data are collected directly from the study. 

* 7.3 Proposed Draft Report Date: ..... N ..... o"-'¥'-"'em=ber=-:.1 ..... 4,~2=O=08~ _______ _ 

7.4 Final Report: The final feP.>rt will be initiated sixty days after remittance of the draft 
report and issued no later than thirty days thereafter. 

* To be completed by the Testing Facility. 

Protocol No. 2400.1 080608 Page 5 of 18 

53 



~ SITEK RawCH LABORATORIES 
~C 

8.0 PROTOCOL APPR.OVAL 

* To be completed by the Testing facility. 

Study No. 0985-2400 . 
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9.0 PURPOSE 

STUDY DESIGN 

PARTTWO 

Study No. 0985-2400 

o 

The purpose of this study is to evaluate the test article for its ~tential to cause mutations at 
the thymiiline kinase locus ofL5178Y TK +1- mouse lymphoma 0011s. 

10.0 .roSTIFICATION FOR SELECTION OF TEST SYSTEM 

The L5178Y TK+I- Mouse L}1l1phoma Assay has been used extensively and has been 
demonstrated to be effective in detecting the mutagenic activity of chemicals from a wide range 
of classes. 

11.0 ABBREVIATIONS 

eM 

DMBA -

DMSO -

RPMIo -

RPMIIO -

HIHS 

IMP 

MF 

MMS 

NADP -

RCE 

RSG 

SG 

S-9 

TFI' 

Cloning Medium 

7, 12-Dimethylbenz(<X.)anthracene" 

Dimethyl SUlfoxide 

RPMI Medium, no serum added, containing 0.1 % pluronics and 0.011 % 
sodium pyruvate ". " . 

RPMIo supplemented with 10% heat-inactivated horse serum 

Heat-Inactivated Horse Serum 

Induced Mutant Frequency 

Mutant Frequency 

Methyl methan~onate 

Nicotinamide-adenine Dinucleotide Phosphate 

Relative Cloning Efficiency 

Relative Suspension Growth 

Suspension Growth 

Induced Rat Liver Homogenate 

Trifluorothymidine 
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TO Total Growth 

Thymidine, Hypoxanthine and Glycine 

Thymidine, Hypoxanthine, Methotrexate and Glycine 

L5178Y cells heterozygous at the thymidine kinase locus 

THO 

THMG -

TK.+/­

TK.-/-

VC 

L5178Y cells homozygous recessive at the thymidine kinase locus . 

Viable Count 

12.0 INDICATOR CELLS 

12.1 Source 

The L5178Y TK+/- clone 3.7.2C mouse lymphoma cells were obtained from Jane Clarke 
ill Biorelance, Rockville, .Maryland on August 7, 2008. The cells were subcultured at SITEK 
Research Laboratories and cryopreserved in. a large number of ampules. 

12.2 Culture Conditions 

The L5178Y TK +/- cells are routinely maintained in RPMI medium, supplemented with 
"10% heat-inactivated horse serwn (IllHS) and pluronics. They are grown in an environment of 
37 ± 1°C, approximately 5% C02 and 95%~. 

12.3 Stock Cultures 

The L5178Y TK +/- cells. were propagated to obtain a sufficient number of cells for 
:freezing a large number of stock ampUles. The cells were cryopreserved in RPM! Medium 
supplemented with 10% HIHS and 7-8% dimethyl sulfoxide (DMSO) and stored in liquid nitro­
gen. Representative ampules were. tested after cryopreservation for contaminating 
microorganisms, including mycoplasma Stock ampules will be used to initiate· the stock 
cultmes for the test. 

13.0 ROUTE OF ADMINISTRATION OF TEST ARTICLE 

The test article will be administered in vitro directly or throu~ a solvent compatible with 
the test cultures. This is the only route of administration available m this test system. 

14.0 TEST SYSTEM IDENTIFICATION 

All test cultures will be. labeled with an indelible pen with a code system which clearly 
identifies the experiment number, the test article, controls, concentrations, and whether or not 
the culture was treated in conjunction with an exogenous activation system. 
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15.0 CONTROL SUBSTANCES 

15.1 Positive Controls 

Methyl methanesulfonate (MMS) which induces mutations in the absence of exogenous 
metabolic activati.o~will be used" in the non-activated portion of the, Assay. 7,12-Dimethyl­
benz(a)anthracene \uMBA), which requires metabolic activation, will be used in the S-9 
activated p~rtion of the Assay. 

The positive controls :MMS and DMBA will be solubilized in deionized distill water and 
acetone respectively. " 

If necessary, other appropriate positive controls can be used with the approval of the 
Sponsor. 

15.2 Vehicle Controls 

The vehicles used for dissolving the test article and positive controls will be used as the 
vehicle controls. Deionized, distilled water, ethanol (CAS #64-17-5), acetone (CAS #67-64-1) 
and dimethyl sulfoxide (CAS #67-68-5) are some of the vehicles which are compatJ.'ble with thiS 
"test system. Ifthere is a need to use oilier vehicles, the approval of the Sponsor Will be obtained 
prior to their use. The amount of vehicle administered to the cell cultw"es will be limited to a 
level which has no detectable effect on the cultures. 

16.0 DOCUMENTATION 

All procedures, results, significant observations, and methods used for analysis of results 
will be documented in a study notelJook The study ~ot~ook will also include copies of the 
protocol, all protocol amendments and protocol dev1ations, study reports, and all relevant 
communications with the Sponsor. 

17.0 EXPERIMENTAL PROCEDURE 

17.1 Determination of Solubility/Miscibility 

In order to determine the optimal vehicle for delivering the test article to the test system or 
to determine the maximum achievable concentration in the solvent requested by the Sponsor, a 
solubility/miscibility test will be performed. The solvents of choice for this system are water, 
DMSO, acetone and ethanol. .Il' the test article is not sufficiently soluble in any of these 
solvents, a4ditional solvents will be screened. 

. The solub~ty test w!ll consist of .weimg out fq-lOO mg a1iquo~ . of test articl~ ~d 
adding solvent m 0.1 mL mcrements, With thoroUgh lDlXlng between additions, until the test 
article is dissolved or until S.O mL of solvent has been added to the vessel. The volwne of 
solvent required for complete dissolution and any additional observations will be recorded in 
the study notebook. Test articles that do not dissolve in 5.0 mL of solvent will be recorded "as 
either "not soluble," "partially soluble forming a homogeneous suspension," or "partially 
soluble not forming a homogeneous suspension." " 
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17.2 Pwparation of Test Cultures 

The L5178Y TK+I- cells are routinely grown in RPMI medium with 10% HllIS, 0.011% 
sodium p}TUVate and 0.1 % pluronics. The complete medium will be designated: as RPMIlO, and 
complete medium. without horse sennn will be designated as RPMIo. Subcultures of L5178Y 
TK +1- mouse lymphoma cells will be periodically cleansed of spontaneously occurring TK-I­
cells by growing the cells in RPMIIO containing a mixture of thymidine, hypoxantbine, 
methotrexate and ~ycine tTHMG). 3.0 mL of the THMG stock solution will be added to 100 
mL cUltures containing O.fxHf' cellS/mL. The cultures will then be gassed with approximately 
5% C~ and,95% air and incubated at 37 ± 1°C. After an exposure period of apl'fOximately 24 
hours, the THMG Will be removed, and the cells will be grown for an additional period of 
approximately 24 hours in RMP110 containing thymidine, hypoxanthine and glycine (THO). 
Alternatively, pre-cleansed, cryopreserved L5178Y TK+I- cells may be reestablished and 
cultured for a short time (up to 2 weeks) prior, to use. 

Cultures of recently cleansed cells for use in the Range Finding Test or the Assay will be 
seeded tf! RPMIIO at concentrations which will yield cell population densities in the ran~e of 
O.8x10 to I.6x106 cells/mL at the time of use. Cultures (total volume of 6 mL) containing 
lxlO cellslmL will be prepared. These cultures cont~ 50% conditioned RP:MIIO (supernatant 
from the stock cultures) ana 50% fresh RPMIo. 

17.3 Preparation of S~9 Metabolic Activation Mix 

For the J;>ortion of the Assay in which _ the cells will be- exposed to the test article in 
co~ction WIth an exogenous metabolic activation system, Aroclor or Phenobaroital and/or 13-
Naphthoflavone- induced rat liver S-9 plus cofactors (S-9 mix) will be used as the activation 
system. For each mL ofS-9 mix required, the following ratio of components will be prepared: 

NADP 
DL-Isocitric Acid 
RPMIo Medium 
S-9 Homogenate 

6.00mg 
11.25mg 
0.75mL 
0.25mL 

- The S-9 homogenate will be obtained from the induced livers of male Sprague-Dawley 
rats. It is prepared in O.25M sucrose and kept frozen at less than -7Cfc for up to 3 years until It 
is thawed and used in the assay. 

The aliquots ofNADP and DL-isocitric acid will be mixed with the RPMIo, and the pH of 
the resulting solution will be adjusted by adding IN NaOH until the RPMIo returns to its 
ori~ color. This solution will be filter sterilized by passllge through a 0.45 ~ filter. The 
S-9 homogenate will be added aseptically. This mixture will be diluted 1:1 With serum free 
mediwn and will be placed in an ice bath UntiI used in the Assay. 

17.4 Pre,paration of Test Article 

The desired amount of the test article as specified in the dilution scheme will be weighed 
or measured .hJst prior to use in either the RiIn~e Fin~ Test or the Assay. The dosing 
solutions will be prq>ared by adding the appropnate volume of solvent to the test article and 
thoroughly mixing tlie resulting solution until tlie test article goes completely into solution or a 
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homogeneous ~ension is achieved. The remaining doses specified in. the dilution scheme 
will be prepared by either performing a serial dilution or by varying the volume delivered from 

. the stock cOncentration to the cultw'es.In all treatm.ents tlie amount of solvent delivered to the 
target cultures will be limited to a level which has no <?Ytotoxic effect on the cells. If necessary, 
the test article may be added directly to the culture medium. 

17.5 Range Finding Test 

In order to determine the test article concentrations that will produce from 0-100% 
cytotoxiciW, a Range Finding Test will be performed. The test article will be weighed and a 
serial dilution prepared. Unless there are solubility/miscibility limitations, prior knowledge of 
cytotoxicio/ indicates differently, or the Sponsor specifies differently, the' treatment 
concentrations for the test article will be 5000, 1000J.500, 100, 5~1 10, 5.0, 1.0, 0.5 and 0.1 
,...glmL. If the results based on the dosing regimen inaicate that the mreshold level of complete 
toxicity will be below 0.1 JlglInI.., an additionw Range Finding Test will be performed. In the 
instances where the test article forms precipitate, the lowest precipitating concentration will be 
used as the highest dose. . 

17.5.1 Treatment . 

. Treatment will be perfotmed by adding 4.0 mL of RPMIo or 4.0 mL of S-9 mix to the 
culture and then adding the approvru:te volume of test articlelvebicle mixture. Two solvent 
control cultures will run simultaneously with the treated cultures .. ; The cultures will be gassed 
.with approximately 5% C02 and 95% air and iilcubated at 37 ± 1°C on a roller drum. apparatus 
rotating at 25 ± 2 rpm. After a 4-hour exposure period, the cells will be pelleted by centrifuging 
them at approximately 1000 rpm for 10 minutes, and the t~t article will·be removed by pouring 
off the supernatant Two rinses in 10 mL OfRPMIIO will be performed,' after which the celIS 
will be resuspended in 30 mL OfRPMIIO, gassed with approximately 5% C~ and 95% air, and 
incubated at 37 ± 1°C on a'roller drum rotating at 25 ± 2 rpm. 

17.5.2 Determination of Cytotoxicity 

At approximately 20 hours and 44 hours post treatment, samples will be removed from 
each culture to determine the cell po~ation density of each. . Each sample will be placed in a 
vial containingO.1% trypsin. The vials will be incubated for 10 minutes at 37 ± tOc, after 
which they will be plaCed on an automatic cell counter. Three coincidence-corrected counts 
will be nuide, and the average count will be used to determine the concentration of cells per mL 
for each culture. After the det~tion of cell numbers at 20 hours fost treatment, each cul­
ture having greater than O.2xlO cellsImL will be adjusted to 0.2x10 cellslmL. This will b~ 
perfonnedby retaining the volume of cultme that will re8Ult in a final concentration of O.2xl 0 
cells/mL when fresh medium,is added to it to yield a combined final volume of 30 mL. 

The Suspension Growth (SO) of each culture will be detennined using the following 
formula: 

SO:::: Day 1 Cell Cone. x D~2 Cell Cone. 
O.2xl06 CellslmL Day 1 Adjusted Cell Cone. 
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The Relative Sll:SPension Growth (RSO) of each of the test article-treated cultures will be 
determined by calculating its growth relative to the corresponding solvent control cultures' 
average sa. 

RSO = SO of Treated Culture x 100 
Average sa of Solvent Controls 

17.6 Mutation Assay 

Based on the results of the Range Finding Test(s), doses for use in the Assay will be 
selected to produce a range of concentrations that produce from 10-100% RSO. The selection 
of the range between doses and whether or not single cultures o~ replicate cultures per dose will 
be treated will be based on the steepness of the toxic response observed in the Range Finding 
Test(s). Those test articles having very steep toxic r~onse curves will be tested over a narrow 
range with duplicate cultures per (Jose. Test articles having broad toxic response curves will be 
tested over a wide range of doses with single cultures per dose. At least 16 cultures plus two 
solvent control cultures will be included in each treatment group, i.e., with activation and 
without activation. The actual dose levels for the assay, once determined, will be added to the 
protocol in the form of an amendment In addition, two sets of cultures will be treated with 
positive control chemicals. M:MS will be the positive control chemical for the non-activated 
portion of the Assay, and DMBA will be the positive control chemical for the 8-9 activated 
portion of the Assay. . 

The pH of the test article treated cultures will also be monitored and adjusted to the nomal 
pH for the system by addition of IN HCl or IN NaOH. 

17.6.1 Test Culture Prcmaration and Exposure 

The test article will be weighed an4 a serial dilution perfomed as previ2usly descn"bed in 
Section 17.4. Cultures containing 6.0 mL of cells at a concentration of lxIO cellslmL will be 
prepared. These cultures will contain 50% conditioned RPMIIO (supernatant from the stock 
Cultures) and 50% fresh RPMIIO. Immediately prior to adding the appropriate aIiquots of the 
test article dosing solution, 4.0 mL of either RPMIIO medium or 4.0 mL of 8-9 mix will be 
added to each culture d~ending on whether or not it is to be treated in conjunction with the 
exogenous metabolic activation system. Immediately after addition of the test article, the 
culture will be gassed with approximately 5% C(h and 95% air. The cultures will be placed on 
a roller drum apparatus and rotated at a speed of25 ± 2 :rpm in an environment of37 ± 1°C. 

17.6.2 Tennination of Treatment 

After a 4-hour e~sure period, the cells will be pelleted by centrifugation at 
approximately 1000 :rpm for 10 minutes, and the test article willbe removed by pouring off the 
supernatant. Two rinses in 10 mL of RPMIIO will be performed, followed by ~ion in 
30 mL OfRPMIIO, gassing with approximately 5% C02 and 95% air, and incubation at 37 ± 1°C 
on a roller drwn apparatus set at 25 ± 2 rpm. 
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17.6.3 Maintenance of Test Cultwes During the Expression Period 

At approximately 20 'hours and 44 hours post treatment, ~ples will be removed from 
each culture to determine the cell population density of each.. Each sample will be placed in a 
vial containing 0.1% trypsin. The vials will be incubated for 10 minutes at 37 ± 1°C, after. 
which they will be placea on an automatic cell counter. The average of three coincidence-cor-

··rected counts will be used to determine the concentration of cells per mL for each culture. Aft~ 
the determination of cell numbers, each culture having a population grellter than 0.2x10 
cells/mL will be adjusted to 0.2x106 cellsImL. At the 20-hour point ilie final volume after 
adjustment will be 30 ·mL. For the 44-hour point the final volume Will be 15 mL. 

17.6.4 Cloning for Mutant Selection and Viability Detennination 

After the 2-day expression period, cultures willfe selected for cloning based on their so. 
Only cultures having a population density of 0.2xl 0 cells/mL or greater will be c1onable. As 
many as 12 cultures per treatment group may be cloned depending on the toxic response curve. 

For each culture selected for cloning, 200 mL of cloning medium (9M) will be prepared. 
The CM will be made by combining the following ingredients in the indicated proportions for 
~ach 100 mL ofCM. 

RPMIo 70.75 mL 
Horse Senun 20.0 mL 
Sodium Pyruvate (0.022 gmlmL) 0.5 mL 

. Purified Agar (4% Solution) 8.75 mL 

For each culture selected f~r cloning, 100 mL of CM will be dispensed into a flask 
designated for the addition of the restrictive agent trifluorothymidine (TF:T), which permits the 
groWth ofTK-I- cells only, and 100 mL will be dispensed into a flask designated as a Viable 
Count (VC) flask. The CM in the VC flask will be used to culture an aliquot of cells from each 
culture cloned to approximate the percentage of viable cells in each culture. 

The cloning process will be as follows: 

1. Each 1Ff and VC flask will receive 100 mL of CM, and each will be placed in a 
shaker incubator set at approximately 125 tpm and 37 ± 1°C. 

2. The. cultures designated for cloning will be centrifuged at a s~ of ~proximately 
1000 tpm for 10 minutes. 12 mL of the supernatant will be aspirated and discarded. The cells 
will be ~ded in the remaining volume pf su~t and then added to the appropriate 
TFr flask. Each TFT flask will contain 3xlO cells. Each flask will be replaced on the shaker . 
incubator (125 rpm, 37 ± 1°C). 

3. After each TFT flask has shaken for at least 15 minutes, a 1.0 mL ali~ot will be 
removed from. each, a 1:10 and 1:5 serial dilution will be perfunned, and a 1.0 mL aliquot of the 
last dilution will be added to the appropriate VC flask. Each VC flask will contain approxi-
mately 600 cells. . 
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4. After the completion of cell addition to each VC flask, an aliquot ofTFT will be added 
to each TFf flask. The concentration of TFf in the culture Will be approximately 3.0 ~.wmL. 
Both TFf and VC flasks will be replaced on the shaker incubator (125 ± 2 rpm, 37:f: 1 C). 

S. After at least 15 minutes of mixing, the contents of each flask will be dispensed in 
~ual aliquots onto three plates. The plates Will be chilled for 20 minutes in a refrigerator (I­
S C) and then placed in an incubator at 37 ± 1°C in an abnosphere of approximately 5% CCh 
and 95% air. . 

6. 3-4 days after cloniIlg, the plates will be carefully observed for signs of contamination. 
Any contaminated plates will be discarded, and the identity of these plates will be recorded in 
the study notebook. 

17.6.5 Enumeration of Colonies 

After completion of the 10- to 12-day incubation period, the nwnber of colonies per TFT 
and VC plate Will be detennined. The colony numbers and sizes will be determined with an 
ARTEK 880 Colony Counter equipped with a ten-tum potentiometer. 

'. Each plate will be placed on the stage and three counts wilt be made with the automatic 
counter. The plate will be rotated on the stage approximately 120 between each count and the 
median count will be recorded. For sizing purposes, the diameters of colonies from the positive 
controls, positive test article doses and the corr~nding solvent controls will be measured .. 

. The smallest colonies detectable by the counter~ wmch are approximately 0.1 to 0.2 mm, will be 
counted. and then the number of colonies in each group increased in size by approximately 0.1 
mm will be determined until all colonies. have been sized. . The number of colonies in a 
particular size range will be determined by subtracting the number of colonies counted in the 
next higher size range~ . . 

Each median count will be corrected as specified in SITEK's SOP's, Section 24.11.4, to 
give the closest approximation of the actual nwnoer of colonies per plate. 

17.6.6 Detennination of Mutant Frequency and Induced Mutant Frequency 

The Mutant Frequency (MF) of each culture that is successfully cloned will be determined 
as a function of viable cells forming co~onies. The calculation will be perfonned as follows: 

MFPer106 = 
Viable Cells 

Average No. of Mutants 
Per Plate x 200 

Average No. of Colonies 
in the Corresponding 

VCplates 

The Induced Mutant Frequency (IMP) will be calculated by using the following fonnula: 

IMF = MF of . Average:MF of Solvent 
Treated Cultures Control Cultures 
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17.6.7 Detennination of Relatiye Sus,pension Growth. Relative Cloning Efficienqy and 
Total Growth 

17.6.7.1 Relative Sus,pension Growth 

The SO and RSG. of each culture will be detennined by perfonning the calculations 
described earlier in Section 17.s .2. 

17.6.7.2 Re1atiye Cloning Efficiency 

The Relative Cloning Efficiency (RCE) will be detennined for each culture by using the 
following formula: . 

17.6.7.3 Total Growth 

Average VC Count 
RCE = .. QfTreated Culture x 100 

Average VC Count 
of Solvent Controls 

. The Total Growth (TO) of a culture is a figure which encompasses both the RSG and the 
ReB. It will be calculated as follows: 

TG =.RSGxRCE 
100 

RTG = TG of Treated Culture x 100 
Average TO of 
Solvent Controls 

The TO will be calculated for each test article-treated culture that is successfully cloned. 

17.6.8 Pnmaration of Colony Size Histograms 

A histogram of the colony size distribution will be pr~ared for the mutant colonies 
appearing in the restrictive medium plates. The number of colonies in each size range will be 
plotted for any positive test article-treated cultures and positive and negative controls. 

17.7 Confirmatory Mutation Assay 

If the first mutation assay produces negative results, a confirmatory mutation assay will be 
performed in which the exposure period without activation is extended to 24 hours. The 
activated portion of the assay may also be ~ted using the same exposure period as in the 
first assay. The experimental procedure for the confuinatory assay will be altered in the 
following manner: 

1. The e~posure period without activation will be 24 hours. 
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2. 2xlOs cells/mL will be treated in 30 mL of treatment medium. 

3. The fin~ serum concentration in the treatment medium will be 6.7%. 
. :~.~" 

4. Cells will be readjusted at 24, 48 and 72 hours. 24- and 48-hour reaHjUstments will be 
in 30 mL of culture medium, however, the 72-hour readjustment will be in 15 mL of culture 
medium. 

5. The test article concentrations will be adjusted to allow for greater toxicity because of 
the extended exposure period.. . 

6. Other parameters for both the non-activated and activated portions of the assay may be 
altered to increase the sensitivity of the test 

17.8 Criteria For a Valid Assay 

The following criteria must be met for an Assay to be considered acceptable. 

17.8.1 Solvent Coritrol Cultures 

. 1. The average Cloning Efficiency of the solvent control cultures must be 65% or higher. 

2. The average MF of the solvent eontJ::ol cultures must be between 35' to 140 per 106 

viable cells. 

3. The suspension growth for the solvent controls must be between 8 and 32. 

17.8.2 Positive· Controls 

The results for the positive control cultures will be considered acceptable if: 
1. At least one of the positive control treated cultures has a MF that is three times Of. 

greater than the average MF of its solv~t control cultures. 

2. Their solvent controls have an average Cloning Efficiency of 65% or greater. 

17.9 Evaluation of Test Results . 

The following criteria will be used as ~delines in evaluating the results of the Assay fOf a 
negative, positive or ~voca1 response. Smce it will be impossiole to write criteria that would 
apply to evt;rY configuration of data generated by the Assay, the Study Director will be 
resJd:sible for the ultImate decision in the evaluation of the resl1lts. The metors considered in 
m . g the decision will be discussed in the report. . . 

17.9.1 Criteria for a Negative Response 

A response will be considered negative if, 

1. All of the cultures exhibiting a TO of approximately 10% and greater have MF's that 
are less than twice that of the mean MF of the corresponding solvent control cultures, and' 
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2. There is no eviden~ of a dose-dependent response. 

17.9.2 Criteria for a Positive Remonse 

Study No. 0985-2400 

A response will be considered positive if at least one dose has a MF that is two times or 
more greater than the average MF of the colTespondin~ solvent control cultures and the 
r~onse is dose dependent. :rn evaluating the results, consideration will be given to the degree 
of toxicity exhibited by the culture having the twofold or greater increase in MF and the 
magnitude of the increase in MF. 

17.9.3 Criteria for an Equiyocal Response 

A response will be considered equivocal if it does not fulfill the criteria of either a negative 
or a positive response; and/or the Study Director does not consider the response to be either 
positive or negative. . 

18.0 PROTOCOL AMENDMENTS AND DEVIATIONS 

. If changes in the approved protocol are necessary, such changes will be documented in the 
form of protocol amendments and protocol deviations. Protocol amendments will be g.enerated 
when changes in. the protocol are made prior to performing a study or part of a study affected by 
the chan~es. In such cases, a verbal agreement.to make such changes Will be made between the 
. Study Dtrector and the Sponsor. These changes and the reasons for them will be documented 
and attached to the protocol as an addendum. Protocol deviations will be genemted when the 
procedures used tOlerfonn the study do neit confonn to the approved protocol. The Sponsor 
Will be informed 0 these deviations, and as soon as pmctical, such clianges along with their 
reasons or explanations w.ill be documented and kept in the study notebook. 

19.0 REPORT OF RESULTS 

19.1 Content 

The results of the study will be submitted to the Sponsor in the form of a final report A 
draft ~rt will be submitted before the final report is ISSUed. The final repgrt will be Initiated 
sixty days after remittance of the draft report and issued no later than thirtY days thereafter. The 
report will include, but not be limited to, the following; .' 

1. Name and address of the testing facility and the dates on which the study was initiated 
and completed, terminated or discontinued. 

2. Objectives and procedures stated in the approved protocol, including any changes in the 
original protocol. . 

3. Methods used to analyze ~e data. 

4. The test and control substances. 

5. Description of the methods used to perfonn the study. 
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6. The name and signature of th,e Study Director an4 the names of other technical 
personnel who participated in perfonning the stuoy. 

7. The location where the mw data and reports are to be stored. 

8: A statement from the Quality Assurance Unit 

19.2 Changes and Corrections to the Final Re,port 

All changes to the final report will be in the form of :report amendments which will 
include the reason(s) for the change, and these amendments will be added to the final report as 
an addendwn. . 

20.0 ARCHIVES 

The raw data, documentation, protocol and Final Report, along with an electronic file 
containing the data tables and copy of the Final Report of the study will be maintained in 
SITEK Researcp Laboratories' Archives, 15235 Shady Grove Road, Suite 303, Rockville, 
Maryland, for ten years. . . 
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PROTOCOL AMENDMENT 1 

. Amendment No.: 

Sponsor: 

Testing Facility: 

SITEK's Study No.: 

Sponsor's Study No.: 

Test Article ID.: 

Protocol Title: 

Amendment No.1: 

Reason for Amendment No.1: 

APPROVED: 

Paul E. Kirby, .D. 
Study Director 

1 

US Anny Center for Health Promotion and Preventive 
Medicine 
Aberdeen Proving Ground, MD 21010 

SITEK Research Laboratories-
15235 Shady Grove Road, Suite 303 
Rockville, Maryland 20850 

0985-2400 

N/A 

3-Nitro-1,2,4-Triazol-5-one (NTO) 

Evaluation of a Test Article in the L5178Y TK +/­
Mouse Lymphoma Mutagenesis Assay with Colony 
Size Evaluation in the Presence and Absence of 
Induced Rat Liver S-9 with a Confirmatory Study 

Protocol page 2, section 4.5: Preferred solvent was 
changed from H20 to DMSO. 

The test article was not sufficiently soluble in H20. 

67 

/ 



Amendment No.: 

Sponsor: 

Testing Facility: 

SITEK's Study No.: 

Sponsor's Study No.: 

Test Article ID: 

Protocol Title: 

Study No. 0985-2400 

PROTOCOL AMENDMENT 

2 

US Army Center for Health Promotion and 
Preventive Medicine 

SITEK Research Laboratories 
15235 Shady Grove Road, Suite 303 
Rockville, Maryland 20850 

0985-2400 

Not Available 

3-Nitro-1,2,4-Triazol-5-one (NTO) 

Evaluation of a Test Article in the L5178Y TK.+1
-

Mouse Lymphoma Mutagenesis Assay with Colony 
Size Evaluation in the Presence and Absence . 
of Induced Rat Liver S-9 with a Confirmatory Study 

Amendment No.2: Protocol Page 12, Section 17.6, Mutation Assay. The Definitive and 
Confirmatory Mutation Assays were performed with and without activation at 
concentrations of10, 50,100,250,500,1000,2500 and 5000 llg/mL. 

Reason for Amendment No.2: As stated in the protocol, the test article concentrations 
will be included in the form of an amendment. 

APPROVED: 

Study Director . 
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Deviation Nos.: 

Sponsor: 

Testing Facility: 

SITEK's Study No.: 

Sponsor's Study No.: 

Test Article ID: 

Protocol Title: 

Study No. 0985-2400 

PROTOCOL DEVIATIONS 

1 and 2 

US Army Center for Health Promotion and Preventive 
Medicine 

SITEK Research Laboratories 
15235 Shady Grove Road, Suite 303 
Rockville, Maryland 20850 

0985-2400 

Not Available 

3-:-Nitro-l,2,4-Triazol-5-one (NTO) 

Evaluation of a Test Article in the LS 178Y TK+1
- Mouse 

Lymphoma Mutagenesis Assay with Colony Size 
Evaluation in the Presence and Absence of Induced Rat 

. Liver S-9 with a Confirmatory Study 

Deviation No.1: Protocol Page 16, Section 17.8.1, Solvent Control Cultures. Item 2 
indicates that the Mutant Frequency of the solvent control cultures should be between 3S 
and 140 per 106 viable cells. The average mutant frequency for the solvent cOntrols in 
the Definitive Mutation Assay with activation was 144. 

Reason for Deviation No.1: Solvent A had a higher than normal Mutant Frequency 
because of a low cloning efficiency. This had no affect on the outcome of the study as 
the Mutant Frequencies of the treated cultures had no indication of a test article induced 
increase in Mutant Frequencies. 

Deviation No.2: The cell cultures prepared for treabnent in the Range Finding test 
contained 6.7% horse serum instead of 5% horse serum. 

Reason for Deviation No.2.: Calculation error. This error did not affect the validity of 
the Range Finding Test. . 

APPROVED: 

/, ... ,,"IS f 
Paul E. Kirby, .D. Date 

Study Director 
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SITEK RESEARCH LABORATORIES 

L5178l'TK +/. MOVSELYMPJIOMA MVTA'I10N ASSAYS 

BISTORICAL SOLVENTCONTROJ,8 DATA 

WlTIIOm: 6::2 ACTIV .uIQN 

Dl'lmQ ~ lI!B ~ ggtTDRE E'I'IIANOL ACETONE 
JOml!!M 

Average 74 73 93 59 102 35 59 

Standard Deviation '25 6 10 IS 2S 5 8 

MlDinmm Value 0 69 86 n 78 30 48 

Maximum Value 146 77 100 94 130 39 69 

N* 103 2 . 2 16 4 2 8 

WITH~ACTIVA!!m'f 

J!Mm ~ m lYAm m"TIlRE ITRANOl.! ,ACETONE 

.MmlI!M 
Average 72 76 104 ~ 106 57 76 

Standard Deviation 21 22 45 8 21 

Minimwn Value 31 76 104 34 69 49 29 

Maximum Vafue lIS 76 ··t04 99 157 64 125 

N* 39 1 . 14 3 2 71 

Nt '" Number of dala points 
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Sl'lBltBSIWlCB Wou.TOmB 

L5tmTK +f..M01JSB LYMPKOMAH1ITA.'I10N ASSA.YB 

msromCAL DATA. FOR.OSl'l'IVB CON'l'R9I8 

BYem;@°ne ~ l!.Itcl!!!L t!.!rlmL 

Average 307 507 352 

Standard Deviation 192 278 223 

Mhilinwn Value 96 143 86 

Maxhnum Value 1148 1641 1113 

N* 14 15 36 

DMBA"''' l·25urlmL ~ ~ 

Average 142 239 282 

Standard Deviation . 89 221 156 

MinJm.wn V slue 79 33 93 

Maxim,1IDl Value 205 1185 7Z4 

N* 2 26 !9 

• -= NumbetofdalapoluiB 
t. = 7,lWimeIhyIbeDz(a}anlhracene 

lbr/J!!L 

479 

246 ~. 

134 

1156 

34 

~ 

237 

403 

. 52 

1737 

15 

Note: Historical data for Methyl methanesulfonate (MMS) is not yet available. SITEK 
Research Laboratories has just begun using MMS as a positive control for the 
Mouse Lymphoma Assay because HycanthoIie is no longer available. 
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MOLTOX POST MITOCHONDRIAL SUPERNATANT (S-9) 
PRODUCI'ION & QUALITY CONTROL CERTIFICATE 

SPECIES:....RAL-LOT NO.: 2188 
PART NO.: lI·IlI 
VOLUME:2ml 

STRAIN; Sprague Dawley 
SEX: Male 

PREPARATION DATE: October 3. 2007 
IXPIRATION DATEl October 3. 2009 
BUFFER: 0.25 M Sucrose 

TISSUE:~ 
REFERENCEl Maron. D & Ames. B. Mutat. Res. J J 3;173, 1983 

INDUC1NG AGENT(.): Aroclor ! 254 
Monsanto Lot No, rul5 • 5QOmglkg 

BIOCHEMISTRY: 

-PROTEIN 
35.8mglml Assayed according to the method of Lowry et a1., JBC 

193:265, 1951 using bovine serum albumin as the standard. 

- ALKOXYRESORVFIN-O-DEALKYLASE ACTIVITIES 

~ 
EROD 

P450 
IAI, IA2 

Fold -
Induction 
89.2 Assays for ethoxyresorufin-O-deethylase (EROD), pentoxy-and 

benzyl- and methoxyresorufin-O-dealkylases (pROD, BRaD, 
PROD2BI, 3B2 23.7 MROD) were conducted using a modification oflhe methods of 

Burke et a1., Biochem Pharm 34:3337, 1985. Fold-inductions BROD 3A, 2B 90.0 
calculated lIS the ratio oflhe sample VB. uninduced control specific 

activities (SA). Control SA's (pmoleslminlmgprotein) MROD IA2 151.9 were 20.6, 10.5,26.6, & 5.7 
for EROD, PROD, BROD, & MROD respectively. 

BIOASSAY: 
- TEST FOR THE PRESENCE OF ADVENTITIOUS AGENTS 

Samples of 8-9 were assayed for the presence of contaminating microflora by plating 1.0 ml volwnes on 
Nutrient Agar and Mininlal Glucose (Vogel-Bonner E, supplemented with 0.05 mM L-histidine and D­
biotin) media. Triplicate plates were read after 24 - 48 h incubation at 35 ± 2°C. The tested samples met 
acceptance criteria. 

- PROMUTAGEN ACTIVATION 
The ability of the sample to activate ethidium bromide (EtBr) No. His+ Revertants 

EtBr/CPAI and cyclophosphamide (CPA) to intermediates mutagenic to 
TA98 TAl535 
200.4 830 

TA98 and TA1535, respectively, was determined according 
to Lese&, et 81., Mutation Res 129:299, 1984. Data were expressed 
as revertants per J.Lg EtBf or per mg CPA 

Dilutions of the sample S9, ranging from 0.2 - 10% in S9 mix, were tested for their ability to activate 
benzo( a)pyrene (BP) and 2-aminoanthracene (2-AA) to intermediates mutagenic to TAloo. Assays 
were conducted using duplicate plates as described by Maron & Ames (Muiat. Res.I13: 173, 1983). 

PromutageD 
BP(S.O J.Lg) 
2-M (2.5 J.Lg) 

MOLECDLAR IOXICOLWi,nQC. 
157 industrial Park Rd. 
Boone, NC 28607 
(828) 264-9099 

Q 
110 
130 

W S9 per plate/number bis+ revertants per plate 

1 
185 
546 

74 

i 
426 
1455 

10 
663 
1808 

~ 
859 
1823 

2Q 
1045 
1463 
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MOLTOX POST MITOCHONDRIAL SUPERNATANT (8-9) 
PRODUCfION & QUALITY CONTROL CERTIFICATE 

SPEClESr..Rl!L.. LOT NO.: 2220 
PART NO.: ll·lll 
VOLUME:,2mL 

STRAIN: fuJrague Dawoo 
SEX: Male 

PREPARATION DATEr December 5.2007 
EXPIRATION DATEr December S. 2009 
BUFFER: O,lS M Sucrose 

TlSSUE:JJm:..... 
REFERENCEI Maron. D & Ames. S. Mutat, Res, 113:173, 1983 

INDUCING AGENT(.): Aroolor 1254 
Monsanto Lot No, KL615 - SQQmgikg 

BIOCHEMISTRY: 

-PROTEIN 
40.1 mglml Assayed according to the method of Lowry et al,.)BC 

193:265, 1951 using bovine serum albumin as the standard, 

- ALKOXYRESORUFIN-O·DEALK YLASE ACTIVITIES 
Fold-

Activity P450 Induction 
BROD IAl,IA2 101.0 Assays for elhoxyresorufin-O-deethylase (EROD), pentoxy-and 

benzyl- and methoxyresorufin-O-dealkylases (PROD, BROD, 
PROD 2BI,3B2 24,7 MROD) were conducted using a modification of the methods of 

Burke et aL, Biochem Pharm 34:3337, 1985. Fold-inductions 
BROD 3A,2B 22,6 calculated as the ratio of the sample vs, uninduced control 

specific activities (SA), Control SA's (pmoleslminlmg protein) 
lvfROD lA2 50.0 were 30,9, 17.2,54.2, & 10.4 for EROD, PROD, BROD, & 

MROD respectively. 
BIOASSAY: 

- TEST FOR 'IRE PRESENCE OF ADVENTITIOUS AGENTS 
Samples of S-9 were assayed for the presence of contaminating micro flora by plating 1.0 ml volumes on 
Nutrient Agar and Minimal Glucose (Vogel-Bonner E, supplemented with 0.05 mM L-histidine and D­
biotin) media. Triplicate plates were read after 24 - 48 h incubation at 35 ± 2°C. The tested samples met 
acceptance criteria. 

- PROMUTAGEN ACTIVATION 
No, His+ Revertants 

EtBrl CPA! 
TAgS TAI535 
296.4 600 

The ability of the sample to activate ethidium bromide (EtBr) 
and cyclophospbamide (CPA) to intermediates mutagenic to 
TA98 and TA1535, respectively, was determined according 
to Lesca, et al., Mutalion Res 129:299, 1984. Data were expressed 
as revertants per Jlg BtBr or per mg CPA 

Dilutions oftbe sample 89, ranging from 0.2 - 10% in S9 mix, were tested for their ability to activate 
benzo(a)pyrene (BP) and 2-aminoanthracene (2-AA) to intennediates mutagenic to TA100, Assays 
were conducted using duplicate plates as described by Maron & Ames (Mulat Res.Il3: 173, 1983). 

Protnutagen 
BP(5.0 J'g) 

2-AA (2,5 Jlg) 

MOLECULAR TOXICOLOGY, INC. 
157 industrial Pal'k Rd. 
Boone, NC 28607 

. (828) 264-90!19 

Q 
105 
95 

W S9 per platelnumber his+ revertants per plate 

1 
142 
449 

75 

.1 
396 
1219 

10 
761 
1452 

.2Q 
1002 
1721 

50 
1048 
1615 
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